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Abstract

A survey research was conducted to examine pre-service teachers’ Technological Pedagogical Content Knowledge
(TPACK) and how it differs based on a variety of characteristics (i.e. gender, grade level, type of high school
graduated, possession of different technologies etc.). The participants of the study included 142 preservice teachers
from Computer Education and Instructional Technologies Department at Marmara University, Istanbul Turkey. The
study results indicated that preservice teachers’ TPACK scores differed based on gender, their reasons for choosing
their profession, their perceptions of the value of school experience courses and their possession of tablet computers.
Understanding the characteristics that would have an influence on preservice teachers’ TPACK level provides
valuable insights to the development of teacher preparation activities that would lead to more efficient use of
technologies in their future professions. As pre-service education has a good potential to influence prospective
teachers’ use of technologies in their future career, the study results will provide valuable insights about how to
improve teachers’ technology integration starting from their undergraduate degrees.
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1. Introduction

The challenge for preparing 21st century teachers to use technologies effectively in their courses has led to many
different approaches to using technology in teacher education programs. Most teacher education programs have
redesigned their curricula to make the preservice teachers competent in using technologies in their future teaching
profession (Goktas, Yildirim, Yildirim, 2008). With a curriculum reform of teacher education in Turkey, two different
ICT related courses has been added to the teacher education programs in 1998. These courses were “Computer”
course, which aimed to improve preservice teachers’ competencies about the basic computer applications and
“Instructional Technology and Material Development” course aimed to improve preservice teachers’ skills in
developing and evaluating instructional materials. When provided with necessary ICT education, the pre-service
teachers can easily figure out how the technologies might offer a power for enhancing learning and instruction in the
real classroom environments. Thus, all these attempts are crucial in preparing prospective teachers to meet the
information age learners’ needs in their future teaching professions.

In the information age, teachers are expected to be technology leaders and role models for the utilization of
technologies in educational environments (Karaca & Can, Yildirim, 2013b). On the other hand, technology
integration is a very complicated process affected by many different factors and conditions (Karaca & Can, Yildirim,
2013a). In the literature, teacher’s technology competencies has been found as one of the most important factors
influencing technology integration (Baylor & Ritchie, 2002; Hew & Brush 2007; Karaca, Can & Yildirim,2013a). So,
there has been an increasing interest about the definition, dimensions and theoretical foundations of teachers’
technology competencies for using technologies.

In the previous studies, there was a tendency to define technology competencies as technical skills and knowledge
required to use technologies in the classroom environments. However, the recent research indicated that it is much
more than technical skills that teachers feel a need for integrating technologies to their lessons. For effective
integration to happen in the classrooms, teachers should have the necessary pedagogical, content and technological
competencies at the same time (Abbitt, 2015; Koehler & Mishra, 2005). To answer this need, a comprehensive model,
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called TPACK, involving all these three competencies has been developed by Koehler and Mishra (2005). Currently,
TPACK has been regarded as a valuable framework to provide teachers and academicians new directions to improve
teachers’ technology integration to classroom settings.

1.1 Theoretical Background

The TPACK framework has been built on Shulman (1986)’s Pedagogical Content Knowledge (PCK) to explain
effective teaching with technology (Koehler & Mishra, 2005). At the center of this framework, there are three main
areas of knowledge: content, pedagogy and technology. Therefore, TPACK model is composed of “Content
Knowledge (TK)”, “Pedagogical Knowledge (PK)” and “Technological Knowledge (CK)”. First, content knowledge
has been defined as teachers’ knowledge about subject matter that is intended to be taught. Having proper content
knowledge is one of the crucial characteristics of qualified teachers as teachers should have a deep understanding of
the fundamentals in their teaching professions (Koehler & Mishra, 2009). Second, pedagogical knowledge has been
defined as teachers’ knowledge about “collected practices, processes, strategies, procedures, and methods of teaching
and learning” (Koehler & Mishra, 2005, p.133). This kind of knowledge requires a deep understanding of theories of
learning and how they apply to the students in classroom settings. The last type of knowledge is technology
knowledge, which has been defined as teachers’ knowledge about latest technologies used in the educational
environments. Koehler and Mishra explained that the knowledge about technologies is always in a state of change as
we are introduced with new technologies every other day. So, having technological knowledge might be more
challenging than all others. To answer todays’ students’ needs, teachers need to follow and learn about latest
technologies and utilize them productively in their lessons.

In addition to these three competencies, TPACK model involves combination and intersection these main
competencies: ‘“Pedagogical Content Knowledge (PCK)”, “Technological Content Knowledge (TCK)”,
“Technological Pedagogical Knowledge (TPK)” and “Technological Pedagogical Content Knowledge (TPACK)”.
Koehler and Mishra emphasized that effective technology integration depends on understanding the relationships
among these components of knowledge and it requires “continually creating, maintaining and re-establishing
dynamic equilibrium among all components” (Koehler & Mishra, 2009, p.67). Thus, teachers are required to develop
competencies not only in each of these three main knowledge domains, but also in the interrelationships of them.

To further understand the relationships among these knowledge domains, several studies have been conducted to
investigate the theoretical framework for TPACK. For instance, in a recent study, Kabakci Yurdakul et al. (2012)
developed a scale called TPACK-Deep Scale, which is the first scale to specifically investigate Technological
Pedagogical Content Knowledge (TPACK) component of the TPACK framework (Kabakci Yurdakull & Coklar,
2014). Emerging from the interactions of technological, pedagogical and content knowledge, TPACK component is
crucial for effective teaching with technology. To further pay attention to the importance of TPACK component,
Koehler & Mishra (2009) explained that:

“TPACK is the basis for effective teaching with technology, requiring an understanding of the
representation of concepts using technologies; pedagogical techniques that use technologies in
constructive ways to teach content, knowledge of what makes concepts difficult or easy to learn
and how technology can help redress some of the problems that students face; knowledge of
students’ priori knowledge and theories of epistemology; and knowledge of how technologies can
be used to build on existing knowledge to develop new epistemologies or strengthen old ones” (p.
66).

Furthermore, Kabakci Yurdakul and Coklar (2014) defined TPACK as “teachers’ knowledge of effective and efficient
use of technology to increase effectiveness and quality of instruction in the whole teaching process from planning to
evaluation in the process of a teaching a specific content.” (p.364). However, previous research point to the teachers’
low level uses of technologies only for traditional and supplemental activities (Karaca et al., 2013b; O’Dwyer,
Russell, and Bebel 2003; Yildirim 2007). Instead of a supplementary teaching tool, technology should be recognized
as a requirement to meet the learning goals of todays’ students (Karaca et al., 2013b, Ertmer & Ottenbreit-Leftwich,
2010). Thus, teachers should have the necessary technical and pedagogical skills for improving students’ higher
order learning skills and cognitive abilities. As pre-service education has a good potential to influence prospective
teachers’ use of technologies in their future teaching profession, it is important to explore how to improve teachers’
technology integration starting from their undergraduate degrees.

In the literature, some studies has been conducted to explore the characteristics that make a difference in pre-service
teachers” TPACK level. For example, Abbitt (2014) found that pre-service teachers’ Technological Pedagogical
Content Knowledge have an influence on their self-efficacy beliefs about technology integration. Moreover, Kabakci
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Yurdakul (2011) found that teachers’ use of a variety of technologies made a difference in their TPACK level. When
teachers’ use of ICT increased, their level of TPACK was also increased. Similarly, Cakir and Yildirim found that
preservice ICT teachers’ pedagogical competencies increased throughout their undergraduate education. Actually,
pre-service teacher education is the place where the future educators have been prepared for gaining these knowledge
and skills. On the other hand, instead of increased access to technologies and training opportunities, low levels of
technology usage is also present among preservice teachers (Tondeur, Van Braak, Sang, Fisser, Ottenbreit-Leftwich,
2012). According to Tondeur et al. (2012), this might be because of the inconsistency between what they have been
taught in teacher education programs and what happens in real classroom settings. Therefore, teachers should be
provided with necessary opportunities to incorporate theory and practice about using technologies during teacher
education.

Especially, school experience courses might be very valuable in providing the necessary authentic learning
experiences about using technology specifically in their content areas. Incorporating the theory and practice, school
experience courses is a vital part of teacher education programs (Merg 2015). In this courses, the preservice teachers
have a chance to improve classroom management skills, to work collaboratively with mentor teachers and learn from
them, and also to become familiar with the school environment. On the other hand, Sedumedia and Mundalado (2012)
explained that the focus of school experience courses is generally on improving pre-service teachers’ classroom
management skills other than pedagogical or content knowledge. Therefore, the school experience courses should be
redesigned in a way that teachers would have a change to improve their all three kinds of knowledge: pedagogical,
content and technology. Currently, TPACK has been regarded as a valuable framework to provide teachers and
academicians new directions to redesign and improve the quality of these kinds of courses (Chai, Koh, Tsai & Tan,
2011).

Several research studies have been conducted to explore how to use TPACK framework to improve pre-service
teachers’ Technological Pedagogical Content Knowledge. Though there are some studies examining each
sub-components of TPACK in the literature, few studies have been conducted to measure the TPACK component.
Thus, this study has been conducted to specifically measure pre-service teachers’ Technological Pedagogical Content
Knowledge. Exploring this knowledge is important since the knowledge and competencies are likely to influence the
prospective teachers’ success in their future teaching carrier. As pre-service education has a good potential to
influence prospective teachers’ use of technologies in their future teaching profession, the study results will provide
valuable insights about how to improve teachers’ technology integration starting from their undergraduate degrees.
Furthermore, investigating the future ICT teachers’ Technological Pedagogical Content Knowledge is important as
effective use of technology in schools highly depends on ICT teachers, who are primarily responsible for integrating
technologies into classrooms and assisting other teachers in technology integration process in the schools (Cakir &
Yildirim, 2015).

Moreover, there is a challenge to explore preservice teachers’ demographics, competencies, attitudes and beliefs and
how these factors affect their future teaching practices when they become professional educators. Thus, the current
study has been conducted to examine how pre-service teachers’ TPACK scores differ based on a variety of
characteristics, involving gender, grade level, the kind of high schools that they have graduated from, their
perceptions about the value of school experiences courses, the reasons for choosing their professions and their
possession of different technologies. Understanding the characteristics that would have an influence on preservice
teachers” TPACK level might provide valuable insights to the development of teacher preparation activities that lead
to more efficient use of technologies in their future professions.

2. Method
2.1 Purpose and Research Questions

The main purpose of this study is to determine pre-service education teachers’ TPACK level. Furthermore, this study
aimed to examine how pre-service teachers’ TPACK scores differ based on the characteristics of gender, grade level,
the kind of high schools that they have graduated from, their perceptions about the value of school experiences
courses, the reasons for choosing their professions and their possession of different technologies. Three research
questions formed the basis of the study:

1. What are the preservice teachers’ level of Technological Pedagogical Content Knowledge (TPACK)?

2. Do preservice teachers’ TPACK scores vary with respect to gender, grade level, kind of high schools they have
graduated from, their reasons for choosing their professions, their perceptions of the value of school
experience courses and their possessions of different technologies at home?
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3. Is there a significant relationship between preservice teachers’ computer use in years and their TPACK scores?
2.2 Research Design

This study utilized a survey research, which involves asking some questions to a group of people about a particular
topic or issue (Frankel & Wallen, 2000).

2.3 Participants and Sampling

The sample of the study involved 3rd and 4th grade students at Computer Education and Instructional Technologies
Department at Atatirk Faculty of Education in Marmara University. Computer Education and Instructional
Technologies is a four-year undergraduate program and this department has students from both 1. Schooling and 1.
Schooling, which gives education following the end of I. Schooling education hours. As Council of Higher Education
in Turkey closed I1. Schooling in some departments in educational faculties in 2012, 11. Schooling students existed in
only 4™ grade level when the current study took place.

This study utilized convenience sampling method to reach students who are available at the study moment (Frankel
& Wallen, 2000). Some demographic information about the participants has been provided in Table 1. As shown in
Table 1, the sample of the study involved 142 undergraduate students, composed of 54 3" grade, and 88 4™ grade
students. Furthermore, the 4™ grade level involved 50 students from 1. schooling and 38 students from II. Schooling.
The gender distribution was equitable for both male (n=71) and female (n=71) students. Moreover, most participant
students were graduated from vocational high school (67.6%) and there were no students who graduated from
science high school. Finally, as expected, the pre-service teachers from Computer Education and Instructional
Technologies department had high computer experiences ranging from 3 to 20 years (M=10, SD=2.78).

Table 1. Characteristics of Sample for the Study (N=142)

N N (%)

Grade Level

3rd grade 54 38

4th grade 88 62

. schooling 50
I1. schooling 38

Gender

Male 71 50

Female 71 50
High school

Vocational High School 96 67.6

Public High School 15 10.6

Super High School 6 4.2

Anatolian High School 16 11.3

Science High School 0 0

Anatolian Teacher High School 6 4.2

Missing 3 2.1

Minimum Maximum M SD

Age 19 33 23 2.08
Computer Use in Years 3 20 10 2.78

2.4 Instruments

In this study, the data was collected by a survey, which involved two different parts. The first part of the survey
involved some demographic questions, such as age, gender, computer use in years and the type of high schools
graduated from. It also involved some questions about pre-service teachers’ reasons for choosing this profession, and
their perceptions of the value of school experience courses in pre-service education.
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In the second part of the questionnaire, TPACK-Deep scale developed by Kabakci Yurdakul et al. (2012) has been
used. This 33 item 5-point Likert-type scale assessed participants’ rankings from 1 (strongly disagree) to 5 (strongly
agree). In the research conducted by Kabakci Yurdakul et al. (2013), the internal consistency of this scale was found
to be very good (a= .95). The same Cronbach’s alpha coefficient value (o= .95) was found in the present study,
showing high reliability estimates for the scale.

2.5 Data Analysis

Data analyses were carried out with descriptive statistics such as frequencies, percentiles, standard deviations and
mean values. Furthermore, independent samples t-test, one-way analysis of variance and Pearson correlation tests
were conducted to analyze the data.

3. Results
3.1 Pre-service teachers’ TPACK level:

As shown in Table 2, the mean values of pre-service teachers’ Technological Pedagogical Content Knowledge was
128, which is accepted as a middle level of TPACK knowledge in the scale (Kabakci Yurdagul et al., 2012). The
range of pre-service teachers’ TPACK value has been changed from 89 to 165.

Table 2. Pre-service teachers' TPACK scores

N % M SD
TPACK 142 100 128 16.57

3.2 The relationship between pre-service teachers’ computer use in years and their TPACK scores:

A Pearson correlation coefficient was run to determine the relationship between pre-service teachers’ computer use in
years and TPACK scores. The results indicated no significant correlations between pre-service teachers computer use
in years and their TPACK scores (r(140) =.082, p = .341).

3.3 The difference between gender and TPACK scores:

According to Table 3, there was a significant difference in the scores for males (M=125.4, SD=17.4) and females
(M=132.5, SD=15.1); t (140)=2.63, p = 0.01. These results suggest that gender have an effect on preservice teachers’
Technological Pedagogical Content Knowledge and female preservice teachers have higher TPACK values than
males.

Table 3. The difference between pre-service teachers' gender and TPACK level

Gender N M SD P
Male 71 125.4 17.4 .01
Female 71 132.5 15.1

3.4 The difference between grade level and TPACK scores:

According to Table 4, there was no significant difference in the scores for 3th grade (M=127.62, SD=14.77) and 4th
grade students (M=129.79, SD=14.77); t (140)=-0.757, p = 0.45. These results suggest that grade level does not have
an effect on preservice teachers’ Technological Pedagogical Content Knowledge.

Table 4. The difference between pre-service teachers’ grade level and their TPACK scores

Grade Level N M SD P
3th grade 54 127.62 14.77 45
4th grade 88 129.79 17.62

3.5 The difference between the type of high schools graduated and TPACK scores:

As determined by one-way ANOVA, there was no statistically significant difference between the type of high schools
the pre-service teachers graduated from (F(4,134) = .796, p = .53). So, the results suggest that the type of high
schools that pre-service teachers graduated does not have an influence in their TPACK level.

3.6 The difference between reasons for choosing their profession and TPACK scores:

In the questionnaire, the participant students were asked about the reasons for choosing their profession and their
answers were provided in Table 5. 47% of the pre-service teachers have chosen Computer Education and
Instructional Technologies department since their university exam scores was sufficient to be able to enter this
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department. Furthermore, many teachers have chosen to be a computer education teacher because of their interests in
teaching profession (N=44) and also their interests in computers and new technologies (N=46). A small percent of
teachers have chosen this profession for job opportunities in both governmental institutions (9.9%) and private
institutions (9.2%). Last, only 2.8% of teachers have chosen this profession because of their belief in gathering high
income from this profession in the future.

Furthermore, this study investigated whether each of the above reasons for choosing this profession make any
difference in pre-service teachers’ TPACK scores. Among all the reasons, only “my interest in teaching profession”
reason made a difference in pre-service teachers’ TPACK scores (t (140)=.929, p = 0.06) . In other words, there was a
significant difference in the scores of pre-service teachers who have chosen this profession because of their interests
in teaching profession (M=129.8, SD=18.08) and who have not (M=127.4, SD=12.72). Thereof, the results indicated
that who have chosen this profession because of his interest in being a teacher, have a tendency to have higher
TPACK scores.

Table 5. Pre-service teachers’ reasons for choosing their profession and their TPACK scores

N %
The recommendation from others (i.e. friends, teachers, family 15 10.6
members).
My interest in teaching profession. 44 31
My interest in computers and new technologies. 46 32.4
The chance of finding a job in governmental institutions in the future. 14 9.9
The chance of finding a job in private institutions in the future. 13 9.2
The thought of gathering high income in the future. 4 2.8
Their university entrance exam scores was sufficient to able to enter this 67 47.2
department.

3.7 The difference between perceptions of the value of school experience courses and TPACK scores:

The pre-service teachers were asked about their perceptions of the value of school experience courses in recognizing
and learning about teaching profession. As school experience courses were given in 4th grade in Computer Education
and Instructional Technologies Department, only 4th grade students answered this question. Among 4th grade
students, 30.7% of pre-service teachers found school experience courses completely beneficial and 21.6% of
pre-service teachers found it beneficial. On the other hand, 33% percent of pre-service teachers found school
experience courses partially unbeneficial in learning about teaching profession. Furthermore, a small percent of
teachers (14.8%) found school experience courses completely unbeneficial in learning about the teaching profession.

Moreover, there was a statistically significant difference between groups as determined by one-way ANOVA
(F(3,84)= 4.74, p = .004). A Tukey post-hoc test revealed that the TPACK scores for the pre-service teachers who
found school experience courses beneficial (M=138.08; SD= 17.3) was significantly higher compared to TPACK
scores for the pre-service teachers who found school experience courses partially unbeneficial (M= 121.09,
SD=15.72) (p<.05).

3.8 The difference between having different technologies at home and TPACK scores:

As shown in Table 6, nearly all pre-service teachers have computers (97.6%) at their home. Their possession of smart
phones are also very high as 90.8% of them have smart phones. Furthermore, 33 % of teachers have tablet computers
at their home. Among all these technologies, only having tablet computers made a difference in TPACK scores. In
other words, there was a difference in TPACK scores of students who have tablet computers (M=130.36; SD=19.67)
and who have not (M=127.84; SD=15.38) t (140)=.84, p = 0.04.

Table 6. Availability of different technologies at home

N %
Computers 139 97.9
Internet 113 79.6
Tablet 47 33.1
Smart Phone 129 90.8
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4. Discussion

A survey research was conducted to examine pre-service teachers’ Technological Pedagogical Knowledge and how it
differed based on a variety of characteristics (i.e. gender, grade level, their possession of different technologies etc.).
The results of the study indicated that the preservice teachers had a middle level of Technological Pedagogical
Content Knowledge. This result was somehow surprising as the participant teachers were all from Computer
Education and Instructional Technologies Department, where a variety of advance courses were provided to improve
teachers’ technological knowledge. Several researchers explained that teaching ICT skills does not alone lead to
effective technology integration, which is only possible when paired with effective teaching (Cetin-Berber & Erdem,
2015; Chai et al., 2010; Goktas et al., 2008; Mishra et al., 2009). Furthermore, in a recent study, Abbitt (2014) found
that attempts to increase technology integration by improving technological skills was not enough to improve
teachers’ technology-related self-efficacy beliefs.

Actually, it is a common problem in many teacher education programs that necessary attention has not been given to
improve pedagogical use of ICT (Chai, Koh & Tsai, 2010). According to Cakir and Yildirim (2015), teacher training
in computer education programs involves courses mostly in special subject matter domain including some
technology related courses such as web design, use of operating systems and programming languages. Thus,
additional pedagogical courses should be provided to improve pre-service teachers’ Technological Pedagogical
Content Knowledge. Furthermore, the curriculum should be re-designed in a way that emphasize the interaction and
interdependencies of these fundamental knowledge domains. As recommended by several researchers, TPACK
framework should be used as a theoretical basis for re-structuring curriculum in teacher education programs (Abbitt,
2014; Chai et al., 2011). ICT should be integrated to entire teacher education programs in a way that results in
meaningful technology utilization in prospective teachers’ future teaching profession.

In teacher education programs, especially school experience courses might be very valuable in providing the
necessary context for improving pre-service teachers’ Technological, Pedagogical and Content Knowledge. To
understand the benefits of school experience courses from pre-service teachers’ views, the present study explored
their perceptions of the value of school experience courses in recognizing and learning about teaching profession.
Though nearly 31% of 4th grade students found school experience courses completely beneficial, % 33 of them
found school experience courses partially unbeneficial in learning about teaching profession. According to
Cetin-Berber and Erdem (2015), value beliefs has been found one of the best predictors of preservice teachers’
intentions to use technologies. Similarly, the current study results indicated that the preservice teachers who believe
in the value of school experience courses are likely to have higher TPACK scores. Therefore, some attempts should
be taken to improve the quality of school experience courses. As explained by Sedumedia and Mundalado (2012), the
focus of school experience courses is generally on improving pre-service teachers’ classroom management skills
other than pedagogical or content knowledge. Thus, these courses should be redesigned in a way that teachers would
have a change to improve their all three kinds of knowledge, pedagogical, content and technology. For example,
some practical opportunities might be provided for students to develop technology supported lessons by making
connections between all three kinds of knowledge. School experience courses might be very valuable in providing
the necessary authentic learning experiences about using technology specifically in their content areas. The
pre-service teachers would have a chance to improve a variety of pedagogical, subject matter and teaching skills by
observing the mentor teachers and practicing teaching in real classroom environments.

The participant students were also asked about their reasons for choosing their major. According to Strasser, Ozgur
and Schroeder (2002), there are three main criteria that students use to select a major in a college: “interest in the
subject”, “influence of others (advisors, parents, peers)” and “carrier”. On the other hand, because of centralized
University Entrance Examination in Turkey, the students generally would not have a chance to choose their carrier.
Instead, they enter to a department, the score of which matches to their examination scores. The study results
supported this idea as the most frequently reason for choosing this profession was that preservice education teachers’
university exam scores was sufficient to be able to enter their department. Furthermore, the results showed that
several teachers also have chosen to be a computer education teacher because of their interests in teaching profession
and also their interests in computers and new technologies. Among all mentioned reasons, only “the interest in
teaching profession” reason made a difference in pre-service teachers’ TPACK scores. Thus, the study results
indicated that the pre-service teachers who have chosen this profession due to their interest in being a teacher, have a
tendency to have higher TPACK scores. Similarly, Chai et al. (2013) found a strong relationship between teachers’
beliefs about pedagogy and their Technological Pedagogical Content Knowledge. Furthermore, Koksal (2014) found
positive relationships between the pre-service teachers’ attitudes towards teaching and their general teaching
competencies. To further understand this relationship, future studies exploring the relationships between pre-service

Published by Sciedu Press 134 ISSN 1927-6044  E-ISSN 1927-6052



www.sciedupress.com/ijhe International Journal of Higher Education \ol. 4, No. 4; 2015

teachers’ interests in teaching profession and their Technological Pedagogical Content Knowledge should be
conducted.

Finally, the results of the study showed that nearly all pre-service teachers have smart phones and computers at their
home. Also, 79% of teachers have Internet and 33% of teachers have tablet computers. Among all these technologies,
only having tablet computers made a difference in pre-service teachers’ TPACK scores. Similarly, Kabaker Yurdakul
(2011) found that pre-service teachers’ use of a variety of technologies made a difference in their TPACK level. Thus,
some teaching and learning experiences with ICTs, especially with tablet computers should be provided in teacher
education programs. Before going into their future teaching profession, the preservice teachers should have a chance
to develop some sample lessons, in which pedagogical, content and technological knowledge used together in any
instructional processes. Furthermore, if having tablet computers is likely to make a difference in teachers’ TPACK
scores, it would be a good idea to provide some opportunities for university students to have tablet computers. To do
this, the Universities might make some arrangements with private corporations to provide tablet computers for
university students at lower costs.

Recently, Turkish Ministry of National Education developed a large-scale technology integration project called
FATIH (Increasing Opportunities and Improvement of Technology Movement) to provide Tablet computers for
public schools. However, the teachers encountered some pedagogical problems in using these tablet PCs such as
teachers’ lack of knowledge to use these technologies, their limited understanding of how to use technologies in
teaching and their difficulties in managing technology supported lessons (Pamuk, Cakir, Ergun, Yilmaz & Ayas,
2013). According to Koehler and Mishra (2009), teaching with technology is an ill structured domain, which requires
a deep understanding in all three knowledge types and interactions among them. Having the necessary TPACK
knowledge provides the teachers with required pedagogical techniques to teach content in creative ways, to deal with
problems encountered during the instruction, to use technology effectively and to creatively design the courses for
particular subjects in different classroom contexts (Koehler & Mishra, 2009). For this reason, teachers should also be
provided with necessary in-service training opportunities to improve their Technologial Pedagogical Content
Knowledge. As pre-service education has a good potential to influence prospective teachers’ use of technologies in
their future teaching profession, the study results will provide valuable insights about how to improve teachers’
technology integration starting from their undergraduate degrees. Further studies should be conducted to explore the
ways to improve teachers’ TPACK in real classroom environments.

Examining the pre-service teachers’ TPACK scores based on a variety of characteristics, the current study results
provided valuable insights to the development of teacher preparation activities that would lead to more efficient use
of technologies in their future professions. This study paid attention to the idea that ICT related knowledge should be
accompanied wih the necessary pedagogical and subject matter knowledge to lead to effective technology integration
in educational settings. In this regard, TPACK has been regarded as a valuable framework to provide teachers and
academicians new directions to integrate technologies to the lessons. Utilizing survey research, the generalizability
of the current study depends on the honesty of the participants. To improve the generalizability of the results, further
studies involving some qualitative methods of data collection should be conducted with pre-service teachers from
different departments in teacher education programs.
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