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Abstract

It seems to be a must for teachers and pre-service teachers to have information and skills necessary for the use of
technology in education. This requires effective planning of how technology should be integrated into the teacher
training curriculums of education faculties and continuous revision of this plan. In this regard, the purpose of the current
study is to investigate the pre-service classroom teachers’ technological pedagogical content knowledge in relation to
grade level and gender variables. The current study employing the survey model was conducted on 136 first and third
year students from the Classroom Teacher Education Department of the Education Faculty at Mugla Sitki Kocman
University in the fall term of 2015-2016 academic year. As a data collection tool, a 47-item, 7-factor and five-point
Likert type Technological Pedagogical Content Knowledge Scale was used. The collected data were analyzed with
independent samples t-test. The findings of the test revealed that the pre-service classroom teachers’ technological
pedagogical content knowledge and opinions about the sub-factors do not vary significantly depending on gender and
grade level; however, their opinions about the sub-factor of technological knowledge vary significantly depending on
grade level.
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1. Introduction

The most basic building block of the construction of the 21st century technology age is technology. Technology is not a
privilege any longer in that its use has become a necessity in every part of life. Thus, it has become inevitable to
integrate technology into education. Education and use of technology in education have become two concepts
indispensable from each other (Komis, Ergazakia and Zogzaa, 2007; McCannon & Crews, 2000). Life-long learning
can be realized by means of technology (Oztirk and Horzum, 2011).

The most important educational organizations that should follow scientific and technological developments are schools.
Accordingly, it seems to be necessary to bring information and communication technologies into school environments,
to use them effectively and make them widespread in these environments. In this regard, the responsibility to be
undertaken by teachers is great. Teachers and pre-service teachers are the main determiners of the extent to which
technology will be adopted in educational environments (Heinich, Molenda, Russell and Smaldino, 2002). Therefore,
teachers and pre-service teachers should be equipped with information and skills necessary to use technology in
educational environments (Oztirk and Horzum, 2011). For teachers to be able to integrate technology into their classes,
they need to be technology-competent professionals. For the integration of technology with teaching process, in
addition to profound technological knowledge, information about which technology is used where, how and why should
be possessed by teachers (Kuskaya Mumcu, Haglaman and Usluel, 2008).

When information and skill-based training given to teachers is examined, it is seen that it is primarily content-focused
(Shulman, 1986). For classes to be efficient, teachers, besides content knowledge, should have some other competencies.
A great deal of international research has focused on elicitation of what should be known by teachers and what they
should be able to do and the competencies to be possessed by teachers are discussed under the heading of Pedagogical
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Content Knowledge (PCK) (Timur and Tasar, 2011). Introduced by Shulman (1986), the concept of Pedagogical
Content Knowledge (PCK) directed educators’ attention to content education. Seriously studied and modeled in science
education, PCK is the knowledge of how to convert a known concept or heading into a meaningful learning rather than
the general pedagogical knowledge of how something can be taught (Magnusson, Krajcik and Borko, 1999). According
to Shulman (1986), PCK goes beyond the subject in education in order to understand the dimension of the subject and
PCK establishes the link between pedagogy and content knowledge. As such, in the literature it emphasized that
pedagogical content knowledge is as important as content knowledge and professional knowledge (Mandact Sahin,
Yenmez, Ozpmar and Kdgce, 2013).

With the acceleration of the integration of technology into education, the technology dimension was added by Msihra
and Koehler to the concept of pedagogical content knowledge and thus the concept of Technological Pedagogical
Content Knowledge (TPCK) was constructed (Koehler and Mishra, 2005a, 2005b). Koehler and Mishra (2009) defines
TPCK as a whole constructing the basis of education through technology, involving the presentation of concepts by
using technology and the development of constructivist methods by means of pedagogical techniques. Niess (2005)
defines technological pedagogical content knowledge as the integration of learning, teaching and technological
development and content knowledge. TPCK addresses three basic dimensions which are pedagogic, technological and
content knowledge necessary for teaching competency and the relationship of each dimension with the other Cuhadar,
BUbd and llgaz, 2013).

In TPCK, there are seven domains of knowledge created by the combination of technological, pedagogical and content
knowledge. These are; Technology Knowledge, Content Knowledge, Pedagogical Knowledge, Pedagogical Content
Knowledge, Technological Content Knowledge, Technological Pedagogical Knowledge and Technological Pedagogical
Content Knowledge. This structure is presented in figure 1 (Harris, Mishra and Koehler, 2007; Mishra and Koehler,
2006).
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Figure 1. Technological pedagogical content knowledge framework and knowledge components
The meanings of the seven components in the TPCK framework are explained by Mishra
Mishra and Koehler (2006) as follows:

e Content Knowledge (CK): It is the knowledge that needs to be learned by or taught to teachers or pre-service
teachers.

e Pedagogical Knowledge (PK): It is the knowledge about which approaches should be adopted to teach the
target topic of instruction best by teachers and pre-service teachers.

e Technological Knowledge (TB): This is the knowledge possessed by teachers or pre-service teachers about
standard (black board, book etc.) and digital technologies (video, narration, smart board, educational software
etc.)

e Pedagogical Content Knowledge (PCK): It is the knowledge about the instructional approaches to be used to
teach a content.
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e Technological Pedagogical Knowledge (TPK): It is the teacher or pre-service teacher’s knowledge about
capacities of technologies and how these capacities will change education.

e Technological Content Knowledge (TCK): It is the teacher or pre-service teacher’s knowledge about the fact
that technological and content knowledge is related to each other.

e Technological Pedagogical Content Knowledge (TPCK): It is the teacher or pre-service teacher’s knowledge
constituted by the combination of technological, pedagogical and content knowledge about the technologies
and instructional approaches that can be used to teach a specific topic related to content. Niess (2005) argued
that emergence of TPCK model is not coincidental and identified the variables involved in this process as
follows:

v" Profound understanding of what instruction in which technology is integrated with learning process
means,

v Determination of instructional strategies and techniques directed towards teaching of a subject with
the help of technology,

v Having knowledge about the learning status of students to learn in relation to technology-enhanced
teaching of a specific subject,

v" Having knowledge about technologies and materials to be used for the integration of technology with
learning process.

In literature there are some studies focusing on this issue. Some of them are discussed here. Sancar Tokmak, Yavuz
Konokman and Yanpar Yelken, (2013) used the Technological Pedagogical Content Knowledge Self-efficacy Scale to
investigate whether the pre-service pre-school teachers’ self-efficacy perceptions of TPCK vary significantly depending
on grade level and gender variables. They found that the pre-service pre-school teachers’ self-efficacy perceptions of
TPCK are high. Moreover, it was determined that the pre-school pre-service teachers’ self-efficacy perceptions of
TPCK did not vary significantly depending on grade level and gender variables. Gdnleksiz and Fidan (2011); in their
study aiming to determine the pre-service classroom teachers’ self-efficacy perceptions of technological pedagogical
content knowledge, used the Technological Pedagogical Content Knowledge Scale developed by Schmidt et. al. (2009)
and adapted to Turkish by Oztirk and Horzum (2011). They concluded that the pre-service classroom teachers’
self-efficacy perceptions of technological pedagogical content knowledge did not vary significantly depending on
gender variable but significantly varied depending on university variable. Kaya et al. (2011) attempted to determine the
pre-service technology teachers’ self-efficacy perceptions of technological pedagogical content knowledge and found
that many of the pre-service teachers have high level self-efficacy perceptions of technological pedagogical content
knowledge. No gender-based significant difference among the pre-service teachers’ self-efficacy perceptions was found.
The results also revealed that there are significant differences among the pre-service teachers’ self-efficacy perceptions
of the sub-dimensions of technological knowledge, content knowledge, technological content knowledge, technological
pedagogical knowledge and technological pedagogical content knowledge depending on faculty type variable.

It is clear that the education given to pre-service teachers has an important influence on teachers’ use of information and
communication technologies in their classes. Pre-service teachers’ knowledge about communication technologies is of
great importance for meaningful, effective and proper use of these technologies in their classroom applications. There is
a great deal of research indicating that integration of technological skills with pedagogical and content knowledge
enhances pre-service teachers’ self-efficacy and self-confidence. Teachers with high levels of self-efficacy and
self-confidence can teach their classes more effectively and efficiently. Moreover, TPCK should be possessed by
teachers that can work at every level of schooling ranging from elementary education to higher education. The teachers
and pre-service teachers teaching at elementary and secondary levels are particularly expected to have high levels of
TPCK. Therefore, it was decided to conduct the current study on pre-service classroom teachers. In this regard, the
purpose of the current study is to determine the effect of gender and grade level variables on pre-service classroom
teachers’ Technological Pedagogical Content Knowledge and its sub-dimensions. To this end, answers to the following
sub-problems were sought.

1. Does the pre-service classroom teachers’ TPCK vary significantly depending on gender and grade level variables?

2. Do the pre-service classroom teachers’ scores for the sub-dimensions of TPCK scale (Technological Knowledge,
Content Knowledge, Pedagogical Knowledge, Pedagogical Content Knowledge, Technological Content Knowledge,
Technological Pedagogical Knowledge, Technological Pedagogical Content Knowledge) vary significantly depending
on gender and grade level variables?

2. Methodology
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The study employed the survey model. The survey model is a research method aiming to describe a past or present
situation as it was or is. The subject of the research is described as it is in its natural conditions (Karasar, 2012).

2.1 Sampling

The randomly selected sampling of the study consists of a total of 136 students (69 are first-year students and 67 are
third year students) attending the Classroom Teacher Education Department of the Education Faculty of Mugla Sitki
Kocman University in the fall term of 2015-2016 academic year.

2.2 Data Collection Tools

The data of the study were collected by using the 47-item, 7-factor, 5-point Likert type Technological Pedagogical
Content Knowledge Scale developed by Schmidt et. al. (2009) and adapted to Turkish by Oztirk and Horzum (2011).
As all the items in the scale are positive, the pre-service teachers’ responses to them are evaluated on the basis of the
following coding “Strongly Disagree (1), “Disagree (2)”, “Undecided (3)”, “Agree (4)”, “Strongly Agree (5)”. For the
Turkish version of the scale, Cronbach Alpha internal consistency coefficient was found to be 0.96. For the factors of
the scale, the reliability coefficients are; Technology Knowledge 0.82, Content Knowledge 0.75, Pedagogical
Knowledge 0.84, Pedagogical Content Knowledge 0.85, Technological Content Knowledge 0.80, Technological
Content Knowledge 0.86 and Technological Pedagogical Content Knowledge 0.92. The Cronbach Alpha reliability
coefficient calculated over the data of the current study was found to be 0.94 and for its sub-dimensions, the coefficients
are as follows: Technological Knowledge 0.87, Content Knowledge 0.82, Pedagogical Knowledge 0.82, Pedagogical
Content Knowledge 0.72, Technological Content Knowledge 0.73, Technological Pedagogical Knowledge 0.77 and
Technological Pedagogical Content Knowledge 0.81.

The first factor of the scale is “Technological Knowledge” including seven items related to knowledge about the use of
technology. The second factor is “Content Knowledge” including twelve items related to knowledge about mathematics,
social studies, science and literacy. The third factor including seven items related to knowledge about classroom
management, evaluation, plan development, teaching process and methods is “Pedagogical Knowledge”. The fourth
factor is “Pedagogical Content Knowledge” including four items related to content knowledge used to manage the
teaching process. The fifth factor is “Technological Content Knowledge” including four items related to how
technology should be used in understanding and using of the concepts in the content areas by students. The sixth factor
is “Technological Pedagogical Knowledge” including five items related to which technology should be used with which
instructional methods and how. The seventh factor is “Technological Pedagogical Content Knowledge” including eight
items related to integration of instructional technologies by teachers.

2.3 Data Analysis

Whether the pre-service classroom teachers’ knowledge about technological pedagogical content and its sub-dimensions
varies significantly depending on gender and grade level variables was tested with independent samples t-test.

3. Findings

In this section, the analyses conducted in line with the sub-problems are presented in tables and interpreted. The first
sub-problem is “Does the pre-service classroom teachers’ TPCK vary significantly depending on gender and grade level
variables? The results of independent samples t-test related to this question are given in Tables 1 and 2.

Table 1. T-test results related to the distribution of TPCK scale scores across genders

Gender N X S sd t p
Female 97 169.69 20.00 133 -.58 .56
Male 39 171.97 22.60

When Table 1 is examined, it is seen that the pre-service teachers’ TPCK scores do not vary significantly depending on
gender [ tuss = -0.58, p>.05]. The difference found between the female students’ TPCK scores and the male students’
score is not statistically significant.

The results of the t-test conducted to determine whether the pre-service teachers’ TPCK scores vary significantly
depending on grade level are given in Table 2.

Table 2. T-test results related to distribution of TPCK scale scores across grade levels

Grade Level N X S sd t p
1" year 69 167.25 19.5 133 -1.79 .07
3" year 67 173.59 21.6

When Table 2 is examined, it is seen that the pre-service teachers’ TPCK scores do not vary significantly depending on
grade level [tys5=-1,79, p>.05]. It is seen that the difference between the first year students” TPCK scores and the third
year students’ TPCK scores is not statistically significant.
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The results of the independent samples t-test conducted to analyze whether the pre-service teachers’ scores taken for the
sub-dimensions of TPCK scale vary significantly depending on gender and grade level variables are presented in Table
3 and Table 4.

Table 3. T-test results related to the distribution of the scores for the sub-dimensions of TPCK scale across genders

Factors Gender N X S sd t p

Technology Knowledge Female 97 2416 449 134 -152 .13
Male 39 2556 5.62

Content Knowledge Female 97 4057 594 134 -148 .14
Male 39 4238 7.65

Pedagogical Knowledge Female 97 27.12 353 134 -19 .85
Male 39 2725 3.86

Pedagogical Knowledge Female 97 1453 234 134 .43 .66
Male 39 1433 272

Technological Content Knowledge Female 97 1388 259 134 -17 .87
Male 39 1397 3.06

Technological Pedagogical Knowledge Female 97 19.26 278 134 114 .26

Male 39 18.64 3.16
Technological Pedagogical Content Knowledge Female 97 30.37 4.09 134 .67 .50
Male 39 29.82 478

When Table 3 is examined, it is seen that the pre-service teachers’ scores taken from the sub-factors (Technology
Knowledge, Content Knowledge, Pedagogical Knowledge, Pedagogical Content Knowledge, Technological Content
Knowledge, Technological Pedagogical Knowledge and Technological Pedagogical Content Knowledge) do not vary
significantly depending on gender.

Table 4. T-test results related to the distribution of the scores for the sub-dimensions of TPCK scale across grade levels

Factors Grade Level N X S Sd t p

Technological 1% grade 69 23.69 5.22 134 -2.15 .03

Knowledge 3" grade 67 25.46 4.32

Content Knowledge 1% grade 69 40.05 6.18 134 -1.91 .06
_ 3" grade 67 42.18 6.71

Pedagogical 1S; grade 69 27.15 3.49 134 -.01 .99

Knowledge 3" grade 67 27.16 3.76

Pedagogical Content 15;grade 69 14.10 241 134 -1.83 .07

Knowledge 3 grade 67 14.86 2.44

Technological ls; grade 69 13.62 253 134 -1.25 21

Content Knowledge 3" grade 67 14.21 2.90

Technological 1S; grade 69 18.66 2.93 134 -1.73 .08

Pedagogical 3 grade

Knowledge 67 19.52 2.81

Technological 1% grade 69 29.94 4.07 134 -75 46

Pedagogical Content 3" grade

Knowledge 67  30.49 452

As can be seen in Table 4, the scores taken by the pre-service teachers from the sub-dimension of Technological
Knowledge vary significantly depending on grade level [tu3s) = -2.15, p<.05]. The third year students’ Technological
Knowledge mean score ( X =25.46) is more positive than the first year students’ Technological Knowledge mean score
( X =23.69). Thus, it can be argued that there is a significant correlation between Technological Knowledge and grade
level. The other sub-factors; Content Knowledge, Pedagogical Knowledge, Pedagogical Content Knowledge,
Technological Content Knowledge, Technological Pedagogical Knowledge and Technological Pedagogical Content
Knowledge do not vary significantly depending on grade level.

4. Discussion

In the current study, it was investigated whether the pre-service classroom teachers’ Technological Pedagogical Content
Knowledge and knowledge about its sub-factors vary significantly depending on their gender and grade level. It was
found that the pre-service teachers’ Technological Pedagogical Content Knowledge did not vary significantly depending
on gender and grade level. Thus, it can be argued that the pre-service teachers’ gender and grade level do not affect their
Technological Pedagogical Content Knowledge. Similarly, Sancar Tokmak et al. (2013), Gdnleksiz and Fidan (2011)
and Kaya et al. (2011) reported that Technological Pedagogical Content Knowledge did not vary significantly
depending on gender in their studies. This finding concurs with the finding of the current study. It was also found that
the gender does not have a significant influence on the pre-service teachers’ Technological Knowledge, Content
Knowledge, Pedagogical Knowledge, Pedagogical Content Knowledge, Technological Content Knowledge,
Technological Pedagogical Knowledge and Technological Pedagogical Knowledge and Technological Pedagogical
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Content Knowledge. Oztirk (2013) also reported that the pre-service classroom teachers’ technological knowledge,
content knowledge, pedagogical content knowledge, technological content knowledge, technological pedagogical
knowledge and technological pedagogical content knowledge are not affected from gender. While this finding supports
the finding of the current study, Oztirk also found that Pedagogical Knowledge sub-factor of the Technological
Pedagogical Content Knowledge scale varies significantly depending on gender in favor of females and this finding
does not concur with the findings of the current study.

In the current study, it was found that Technological Knowledge sub-factor scores vary significantly depending on grade
level and the mean score taken from this sub-factor by the third year students is significantly higher than that of the first
year students. The reason for this difference might be that the third year students have already taken content courses
such as Instructional Technologies and Materials Design and through such courses, they improved their technological
knowledge. Thus, it can be argued that the courses taken by the pre-service teachers make positive contributions to their
Technological Pedagogical Content Knowledge. It was found that the other sub-factors of the scale; Content Knowledge,
Pedagogical Knowledge, Pedagogical Content Knowledge, Technological Content Knowledge, Technological
Pedagogical Knowledge and Technological Pedagogical Content Knowledge do not vary significantly depending on
grade level. This might lead us to think that the training taken by pre-service teachers during their undergraduate
education cannot create any difference in terms of integration of technology into education, approaches to be adopted to
deal with students and methods of instruction.

5. Results and Suggestions

In the current study investigating whether the pre-service classroom teachers’ Technological Pedagogical Content
Knowledge and knowledge about its sub-factors vary significantly depending on gender and grade level, following
conclusions were reached:

» The pre-service classroom teachers’ Technological Pedagogical Content Knowledge representing the whole
scale does not vary significantly depending on gender and grade level.

»  The pre-service classroom teachers’ gender does not significantly affect their scores taken from the sub-factors
of the TPCK scale; Technological Knowledge, Content Knowledge, Pedagogical Knowledge, Pedagogical
Content Knowledge, Technological Content Knowledge, Technological Pedagogical Knowledge and
Technological Pedagogical Content Knowledge.

«  The Technological Knowledge sub-factor of TPCK scale varies significantly depending on grade level and this
difference is in favor of the third year students.

« The other factors of the scale; Content Knowledge, Pedagogical Knowledge, Pedagogical Content Knowledge,
Technological Content Knowledge, Technological Pedagogical Knowledge and Technological Pedagogical
Content Knowledge do not vary significantly depending on grade level.

In light of these findings, following suggestions can be made;
e  Pre-service teachers should be made aware of the importance of integrating technology into education.

e  Pre-service teachers should be imparted with a viewpoint that pedagogical and content knowledge needs to be
integrated and its importance should be emphasized.

o In future research, the effect of different variables on Technological Pedagogical Content Knowledge could be
investigated.

e More in-depth analysis of the subject can be conducted by involving pre-service teachers from different
faculties of different universities.
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