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ABSTRACT

In this study, the effect of gender on Technological Pedagogical Content Knowledge (TPACK) was
investigated by meta-analysis method. In this context, master's and doctoral theses about TPACK
in Turkey were examined. A total of 123 theses have been examined and used to determine
which theses are included in the meta-analysis. These criteria are that the theses done in Turkey
were published, and the effect of gender variable on TPACK was examined, and the arithmetic
means, standard deviation values or the values required for calculating them were given, and
sample size values were given separately as male and female. In the meta-analysis study, 37
theses were evaluated. The impact value of the study was calculated using the random-effects
model. In the research, technological pedagogical content knowledge levels of male and female
teachers were statistically significant in terms of Q statistic Q (37) = 133.625, p <.001. According
to the effect size (ES = -0.058), the level of technological pedagogical content knowledge of men
is higher than that of women. When the effect sizes of the studies included in the meta-analysis
were compared, it was found that the thesis type, sample group and the number of samples did
not change the effect size of gender on TPACK.
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INTRODUCTION

In the lives of people, technology is so important that a person without a smartphone, a house without a
television or an internet, has become unimaginable. It has become more important to carry a mobile phone
than an ID card. And also, it is obvious that technology is an indispensable and facilitator of our lives. As
technology is so important in the lives of people, it has become necessary for societies to train individuals as
individuals who can use and develop technology (Cin, 2018) and the change in education depending on
technology has become inevitable (Basat, 2014). In addition to the fact that education and training are areas
where the impact of ICT is strong, many studies have shown that technology increases learning (Polly, Mims,
Shepherd & Inan, 2010). Technological Pedagogical Content Knowledge was produced with the idea that
technological tools started to be used in every content as a result of technological developments, and that
technology was included in the content and pedagogy components (Koehler & Mishra, 2005; Mishra & Koehler,
2006; Koehler & Mishra, 2009; Schmidt et al., 2009). Technological Pedagogical Content Knowledge was first

used as a form in education and then planned and used effectively.

For the first time, the concept of TPACK was schematically included in Pierson's (1999) doctoral dissertation.
Pierson simply referred to TPACK as a combination of content knowledge (CK), pedagogical knowledge (PK) and
technological knowledge (TK) (Basat, 2014). Mishra and Koehler (2006) have created the concept of
Technological Pedagogical Content Knowledge (TPACK). TPACK consists of seven components. Of these
components, content knowledge (CK), pedagogical knowledge (PK) and technological knowledge (TK) are the
main knowledge necessary for the development of teachers. In addition, these components, in pairs, form
Technological Pedagogical Knowledge (TPK), Technological Content Knowledge (TCK) and Pedagogical Content
Knowledge (PCK), but when the three come together, they form the TPACK. Figure 1 shows the diagram
showing the TPACK and its components (Mishra & Koehler, 2006).
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Figure 1. TPACK and The Types of Information That It is Interactive (Adapted from Koehler & Mishra, 2009: 63).
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Mishra and Koehler (2006) divided TPACK into seven components. Technological knowledge refers to all the
tools and technologies used in teaching (Koehler, Mishra & Yahya, 2007), and pedagogical knowledge refers to
the methods and techniques used in teaching (Kanuka, 2006), and content knowledge refers to what the
teacher should learn (Koehler, Mishra & Yahya, 2007). And pedagogical content knowledge refers to the
teaching of the content of a subject (Harris, Mishra & Koehler, 2007), and technological pedagogical knowledge
refers to the change of teaching by using different technologies (Mishra & Koehler, 2009), and technological
content knowledge states that the technologies to be used in teaching the subject should be known (Mishra &
Koehler, 2009). Finally, technological pedagogical content knowledge states that learning takes place through

interrelations of technology, pedagogy and content (Koehler & Mishra, 2008).

In addition, TPACK facilitates teaching using technology, provides effective and facilitating education that
improves students' knowledge, and incorporates how technology should be used (Mishra & Koehler, 2006).
With the Technological Pedagogical Content Knowledge, the effective use of technology which is indispensable
in today's education has been ensured to create more permanent and effective learning in education.
Determining the positive and negative factors affecting TPACK level and attitude towards technology, which is
indispensable of our age, is important in terms of future targets and planning of countries. Also, there is not a
sufficient and comprehensive study investigating the TPACK levels of the gender factor formed by male and
female individuals, an important component of society in our country and in the world. Different results were

obtained from the studies on the gender variable.

Referring to the literature, as relevant, 59 studies related to technological pedagogical content knowledge in
Turkey were analysed by Kaleli and Yilmaz (2015) through meta-synthesis method. In this study, no significant
relationship was found between gender and TPACK. In a meta-analysis conducted by Tuncer and Dikmen
(2016), 6 master's theses were discussed. As a result of this study, it was concluded that gender is not an
effective independent variable in terms of TPACK competencies. In a study, including 14 articles and 15 theses
published between the years of 2007-2017 in Turkey, conducted by Ergen, Yanpar and Kanadli (2019), it was

concluded that TPACK male score was higher than female total score.

In Turkey, while there are many studies investigating the effect of gender on TPACK, there are 37 theses on the
subject. In some of these theses, it was seen that the TPASCK level of men was high and in some, the TPACK
levels of women were high, and in some theses, there was no significant difference (Akcan, 2019; Akman, 2014;
Aksin, 2014; Altunoglu, 2017; Avci, 2014; Babacan, 2016; Bagriyanik, 2015; Balg¢in, 2016; Basibuyuk, 2015;
Bilgen, 2014; Bilici, 2015; Dogru, 2016; Dogan; 2019; Ekici, 2018; F. Karatas, 2014; Gedik,2017; Gin, 2018; Glass,
2017; Glder, 2016; Gundiz; 2018; Higyllmaz; 2018; Kabaran, 2016; Karadeniz, 2019; Karakaya, 2013; Kilickeser,
2019; Lake, 2016; Month, 2015; Ozkan, 2013; Sariaslan, 2019; Savas, 2011; Tirkyilmaz, 2018; Unal, 2013;
Wright, 2017; Yarar, 2019; Yilmaz, 2014; Ylngiil, 2018).
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Between 2010 and 2019, as an independent variable, gender comes to front in the scope of graduate theses
(both master theses and doctoral dissertations) which were composed with technological pedagogical content
knowledge. When the literature is examined, although the relationship between gender and technological
pedagogical content knowledge has been handled by different researchers individually in the context of a these
thesises, it is seen that this relationship has not been adequately addressed with an inductive angle. Therefore,
it has been seemed that a meta-analysis study is needed, in which these theses examining the relationship
between gender and technological pedagogical content knowledge are discussed together. Meta-analysis
studies present a comprehensive synthesis of current studies, it is a research pattern that guides studies such
as equality model or regression analysis as well as determination of methods and variables in subsequent
research (Gay, Mills & Airassian, 2012; Fraenkel, Wallen & Hyun, 2011). Taking into account all of these, it can
be said that this research, which is a meta-analysis study and examines the graduate theses being on the
relationship between gender and technological pedagogical content knowledge, will shed light on both new
researches and applications. In this study, the effect of gender on TPACK was examined through meta-analysis
method to obtain general results (Dinger, 2014) from the results of these theses. It is thought that this study,
which is formed by combining the previous studies with meta-analysis method, will be able to make comments

from a wider perspective since it has been conducted with a wider audience in a certain confidence interval.

METHOD

In this study, to determine the effect of gender variable on technological pedagogical content knowledge, a
meta-analysis of the thesis published in Turkey on TPACK was made. Cohen, Manion and Morrison (2002)
define the meta-analysis as the analysis of the analyzes performed in the researches (Tuncer & Dikmen, 2018).
In the meta-analysis, the same but independent researchers are defined by statistical methods and it is aimed
to reach more reliable and accurate results (Hedges & Olkin, 1985; Olkin, 1996; Scott & Yiksel, 2007; Karasu,
2009; Tuncer & Dikmen, 2018).

Data Collection Tools

The data were collected between March 2019 and November 2019. The researches in the study were accessed
by browsing the web site of YOK Thesis Centre with the keywords “technological pedagogical content
knowledge, TPAB, a technological pedagogical content knowledge, TPACK”. Of the 123 theses reached, 34 are

doctoral and 89 are master's theses.

e  Criteria for the meta-analysis of the studies examined are as follows:

e The research should be a published thesis made in Turkey,

o The effect of the gender variable on TPACK should be investigated,

e The arithmetic mean, the standard deviation values or the values required for calculating them should

be given,

231 Demir, M., Giider, O. & Akgiin, A. (2020). Investigation of the Effect of Gender on Technological Pedagogical
Content Knowledge in the Theses Done in Turkey: A Meta-Analysis Study, International Journal of Education
Technology and Scientific Researches, Vol: 5, Issue: 11, pp. (228-264).



IJETSAR (International Journal of Education Technology and Scientific Researches) (ISSN: 2587-0238)

Cilt / Vol: 5 Sayi / Issue: 11 Yil / Year: 2020

e Sample size values should be given separately as male and female.

123 theses accessed from the YOK Thesis Centre, 37 were included in the study because they met the criteria
for analysis. Other theses were not included in the study because they were theoretical or because their
arithmetic means, standard deviation values and the values required for their calculation were not provided.
The sample of the studies included in the study consists of a total of 13,337 people, 7764 of whom are women

and 5573 of which are men.

Coding of Data

A coding form was created to determine the studies to be included in the research. Coding form contains the

following information of the researches.

e name of the study, year of study, type of study,

e sample group, sample number, female sample number, male sample number,
e place of application,

e female standard deviation values, male standard deviation values,

e female TPACK average score, male TPACK average score

e validity and reliability information of the measuring instruments applied

The data of the studies to be included in the meta-analysis are encoded in this form. In order to ensure coding
security, the same studies were coded again after 12 days on a blank form. When this encoding was compared
to the previous encoding, there was no difference between them. Through this, it was aimed to encode the

data to meta-analysis without error.
Data Analysis and Interpretation

In the study, the descriptive characteristics of the studies related to technological pedagogical content
knowledge included in the meta-analysis were explained. Table 1 shows the descriptive statistics that are
relevant for the thesis made in Turkey and included in the meta-analysis on technological pedagogical content

knowledge.

Table 1. Descriptive Statistics Related to The Thesis Included in The Meta-Analysis and Made in Turkey

f p
Type of the study Doctoral dissertations 6 % 16,22
Master thesis 31 % 83,78
2011 1 % 2,70
2013 3 % 8,11
Year of the study 2014 6 % 16,22
2015 4 % 10,81
2016 6 % 16,22
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2017 5 % 18,92
2018 7 % 22,58
2019 5 % 18,92
Faculty Member 3 % 8,11
Sample Group Teacher 18 % 48,65
University Teacher 16 % 43,24
0<N<200 9 %24,35
Size of the Sample 201 <N <400 18 %48,65
401<N 10 %27,03
Afyon 2 % 6,06
Amasya 2 % 6,06
Ankara 1 % 3,03
Bilecik 1 % 3,03
Canakkale 2 % 6,06
Erzincan 1 % 3,03
Eskisehir 1 % 3,03
Gaziantep 1 % 3,03
istanbul 3 % 9,09
Karabiik 1 % 3,03
The cities where the Kayseri 1 % 3,03
data collected Konya 2 % 6,06
Kutahya 2 % 6,06
Malatya 1 % 3,03
Manisa 3 % 9,09
Mersin 1 % 3,03
Mugla 1 % 3,03
Mus 1 % 3,03
Sakarya 1 % 3,03
Sivas 1 % 3,03
Van 2 % 6,06
Regions more than one 6 % 18,18
Total 37 % 100

When Table 1 is analysed, 6 (16.22%) of the 37 types of research are doctoral dissertations and 31 (83.78%) are
master's theses. On the basis of years of research, 5 (18.92%) studies in 2019, 7 (22.58%) studies in 2018, 5
(18.92%) studies in 2017, 6 (16.22%) in 2016, 4 (10.81%) in 2015 6 (16.22%) in 2014, 3 (8.11%) in 2013 and 1
(2.70%) in the year 2011. In 2012, there was no study measuring the gender variable in relation to TPACK. As
the sample group, the highest number of studies was conducted with teachers (18 (48.65%)). 16 (43.24%)
studies were conducted with university students and 3 (8.11%) studies were conducted with faculty members.
14 of the studies with university students were conducted with the students of the faculty of education and 2
of them were conducted with the other faculty students. Research data was collected intensively in more than
one region with 6 (18.18%) studies. Other study data collected 2 (6.06%) from Afyon, 2 (6.06%) from Amasya, 1
(3.03%) from Ankara, 1 (3.03%) from Bilecik and Canakkale. 2 (6,06%), 1 from Erzincan (3.03%), 1 from Eskisehir
(3.03%), 1 from Gaziantep (3.03%), 3 from Istanbul (9%). 09), 1 (3.03%) from Karabiik, 1 (3.03%) from Kayseri, 2
(6.06%) from Konya, 2 (6.06%) from Kitahya, 1 from Malatya (3.03%), 3 from Manisa (9.09%), 1 from Mersin
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(3.03%), 1 from Mugla (3.03%), 1 from Mus (3.03%) Were collected as 1 (3.03%) from Sakarya, 1 (3.03%) from
Sivas and 2 (6,06%) from Van.

Firstly, it is necessary to examine whether the effect sizes obtained in the studies show normal distribution. The

graph showing whether the effect sizes of the studies show normal distribution is given in Figure 2.
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Figure 2. The Normal Distribution of the Effect Sizes of the Studies

When Figure 2 is analysed and the effect sizes of the studies included in the meta-analysis are examined, it is
seen that the normal distribution line is located on both sides and is within confidence intervals. In cases where
the distribution is normal, it is statistically possible to calculate the effect sizes of the studies included in the
meta-analysis (Rosenberg, Adams & Gurevitch, 2000). As a result, the average effect sizes of the studies
included in the meta-analysis were calculated to determine the effect of gender on TPACK. After this
calculation, whether the publication bias was investigated. The funnel scatters plot results for publication bias

probability are given in Figure 3.
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Figure 3. Funnel Chart Showing Publication Bias Related to Research

Referring to the funnel graph in Figure 3, it is seen that the studies included in the meta-analysis are collected
on both sides of the vertical line showing the effect size and the scattering is almost symmetrical. In addition to
the funnel graph showing that the studies did not have publication bias, Orwin’s Fail-Safe N value, Duval and

Tweedie's crop and fill method and Egger test results were examined.

Table 2. Classroom Management Skills- Publication Bias Test Results for Gender

The classic fail-safe N Duval and Tweedie's crop and fill method

Number of the Number of runs
. . Egger test
studies included required for Cropped work SOF observed
“insignificant” SOF
0,25
37 32 0 0,06 i
! (Two-tailed)

Table 2 shows that the Classic fail-safe N value for broadcast bias is calculated as 32. In addition, it is stated that
32 more studies are needed for alpha value to be 0.05. This shows that the study is not very reliable. However,
the lack of 32 studies that can be reached in the study can be considered as an indication that there is no
publication bias in the meta-analysis. As a result of Duval and Tweedie's Crop-Fill method, no studies need to
be added to the meta-analysis. It can be said that the Crop and Fill method of Duval and Tweedie showed no
publication bias in the meta-analysis study (0.06). The fact that the results of another publication bias test,
Egger regression test (Egger, Smith, Schneider & Minder, 1997) was not significant (p = 0.25, p> .05) was also

accepted as another indicator that there was no publication bias in this meta-analysis.

The effect sizes, Z values and lower and upper limits of the TPACK according to the 95% confidence interval are

given in Table 3.
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Table 3. Gender Data Related to TPACK

Study (Writer, Year) Effect size (d) Lower limit Upper limit Z values p
Gedik (2017) -0,45 -0,67 -0,22 -3,83 0,00
Avci (2014) -0,40 -0,62 -0,18 -3,62 0,00
Altunoglu (2017) -0,39 -0,70 -0,08 -2,47 0,01
Karadeniz (2019) -0,32 -0,59 -0,06 -2,40 0,02
Basibliytk (2015) -0,31 -0,64 0,01 -1,88 0,06
Bagriyanik (2015) -0,28 -0,45 -0,11 -3,29 0,00
Glndlz (2018) -0,24 -0,50 0,02 -1,81 0,07
Balgin (2016) -0,23 -0,70 0,24 -0,96 0,34
Sariaslan (2019) -0,22 -0,44 0,00 -1,99 0,05
Kiligkeser (2019) -0,22 -0,45 0,01 -1,88 0,06
Dogan (2019) -0,21 -0,55 0,14 -1,17 0,24
F.karatas (2014) -0,20 -0,56 0,16 -1,10 0,27
Karakaya (2013) -0,19 -0,58 0,20 -0,97 0,33
Dogru (2016) -0,18 -0,79 0,43 -0,58 0,57
Guder (2018) -0,14 -0,37 0,08 -1,25 0,21
Tlrkyillmaz (2018) -0,13 -0,36 0,11 -1,06 0,29
Cin (2018) -0,12 -0,30 0,06 -1,29 0,20
Aksin (2014) -0,12 -0,48 0,24 -0,64 0,52
Akcan (2019) -0,10 -0,33 0,12 -0,91 0,36
Cam (2017) -0,09 -0,30 0,12 -0,86 0,39
Akman (2014) -0,08 -0,20 0,05 -1,20 0,23
Yilmaz (2014) -0,06 -0,24 0,13 -0,58 0,56
Unal (2013) -0,06 -0,21 0,10 -0,71 0,48
Gol (2016) -0,04 -0,36 0,29 -0,21 0,83
Bilici (2015) -0,03 -0,23 0,17 -0,26 0,80
Ozkan (2013) -0,01 -0,21 0,19 -0,13 0,90
Ekici (2018) 0,01 -0,17 0,19 0,06 0,95
Kabaran (2016) 0,01 -0,33 0,35 0,04 0,97
Higyllmaz (2018) 0,03 -0,13 0,18 0,34 0,73
Kiylik (2016) 0,18 -0,10 0,45 1,27 0,21
Ay (2015) 0,20 -0,03 0,43 1,69 0,09
Savas (2011) 0,25 0,14 0,36 4,33 0,00
Bilgen (2014) 0,30 0,09 0,50 2,88 0,00
Yungil (2018) 0,33 0,10 0,57 2,80 0,01
Yarar (2019) 0,37 0,09 0,66 2,57 0,01
Wright (2017) 0,44 0,18 0,71 3,29 0,00
Babacan (2016) 0,46 -0,11 1,04 1,58 0,11

According to Table 3, the gender-standardized effect sizes of the 37 studies vary between -0.45 and the value
range in favour of men and 0.46 in favour of women. In the 10 studies included in the meta-analysis,

statistically significant differences (7 p <.01 level; 3 p <.05 level) were found, whereas 27 studies did not find a
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significant difference. 5 of the differences are in favour of men (p <.05) and 5 of them are in favour of women

(p <.05). The confidence interval of 37 studies ranged from -0.67 to 1.04.

Comparison of the Effect of Gender on Teachers' Technological Pedagogical Content Knowledge Levels

According to the Random-Effects Model

The results of the random-effects model collected from 37 studies included in the study in line with the data of

male and female individuals are given in Table 4.

Table 4. Mean Effect Size and Heterogeneity Value of Gender According to Random Effects Model According to

Technological Pedagogical Content Knowledge

Mean Degrees of Total Prob Confidence interval for effect
effect freedom heterogeneity chi-square size
size
Q Value Lower Limit Upper Limit
-0,058 37 133.625 0.117 -0,132 0,015

According to the meta-analysis according to the random-effects model, Q statistic is statistically significant
according to technological pedagogical content knowledge levels of male and female teachers Q (37) =
133.625, p <.001. According to the random-effects model, the average effect size ES = -0.058 in the lower limit
of -0,132 and upper limit of 0.015 of the 95% confidence interval is higher than that of men in terms of
technological pedagogical content knowledge. This may be because men are more interested in technology.
The effect size value is small according to Cohen's classification and negligible because it is between -0.15 and
0.15 according to Thaheimer's classification. The forest graph showing the distribution of the effect size values

of the studies included in the meta-analysis according to the random effects model is given in Figure 4.
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Figure 4. Forest Graph of Impact Size of Studies According to Random Effects Model

In Figure 4, the black squares on the right side show the effect size of the study and the lines to the left and
right of the squares show the upper and lower limits of the effect size in the 95% confidence interval. According
to the forest graph, the research with the largest confidence interval belongs to Savas (2011) and the research
with the lowest confidence interval belongs to Dogru (2016). As a result of the analyses of the weights of the
researches, it was found that Dogru's (2016) research had the smallest (0.34%) and Savas's (2011) research had
the largest weight percentage (10.01%), while the weight percentages of other studies were between these
two values. was determined.

Comparison of Impact Size of the Studies in the Research According to the Thesis Type

The comparison of the effect sizes of the studies included in the meta-analysis according to the thesis type is
shown in the table below.

Table 5. Comparison of Effect Sizes According to Thesis Type

95% confidence interval for effect size Heterogeneity
These N eff'\élcetasr;ze Standard Lower Upper
type error limit limit z p Q df P
Doctoral 6 0.042 0,064 -0.084 0.168 0.658 0.510
Master’s 31 -0.083 0.044 -0.169 0.003 -1.888 0.059
Total 37 -0.043 0.036 -0.114 0,028 -1.189 0.235 2586 1 0.108
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In Table 5, the average effect size values according to the thesis type were found to be 0.042 (Cl -0.084 - 0.168,
p> .05) for the dissertation type and -0.083 (Cl -0.169 - 0.003. P> .05) for the master thesis type. The variance
between the studies in the thesis type is not statistically significant (QB = 2.586, p> .05). It is determined that

the type of dissertation does not change the effect size of gender on TPACK.
Comparison of Impact Sizes of the Studies in the Research According to the Sample Group

The comparison of the effect sizes of the studies included in the meta-analysis according to the sample group is

shown in the table below.

Table 6. Comparison of Effect Sizes According to the Sample Group

95% confidence interval for effect size Heterogeneity
Sample group N Measnizeeffect Standard Lower Upper
error limit limit z p Q df P
F. member 3 0.029 0,206 -0.374 0.433 0.142  0.887
Teacher 18 -0.126 0.034 -0.193 -0.059 -3.700 0.000
Uni. student 16 0.011 0.065 -0.116  0.138 0.174  0.862
Total 37 -0.094 0.030 -0.152 -0,035 -3.139 0.002 3.884 2 0143

In Table 6, mean effect size values according to the sample group were 0.029 (Cl -0.374 - 0.433, p> .05) for
teachers, -0.126 (Cl -0.193 - -0.059, p <.05) for teachers, and 0.011 (Cl for university students). -0.116 - 0.138,
p>.05). In the sample group, the variance between the studies was not statistically significant (QB = 3.884, p>
.05). It was determined that the sample of the study was chosen among the lecturers, teachers or university

students and that gender did not change the effect size of TPACK.
Comparison of Impact Sizes of the Studies in the Research According to Sample Number

The comparison of the effect sizes of the studies included in the meta-analysis according to the sample number

is shown in the table below.

Table 7. Comparison of Effect Sizes According to Sample Number

95% confidence interval for effect size Heterogeneity
M ffect
Number of ean. etrec Standard Lower Upper
N size . Lo
samples error limit limit z p Q df P

0<N<200 9 -0.135 0,066 -0.265 -0.005 -2.029 0.042
201 <N <400 18 -0.068 0.061 -0.187 0.052 -1.111  0.266
401<N 10 -0.012 0.057 -0.125 0.100 -0.215 0.830

Total 37 -0.066 0.035 -0.135 0,004 -1.858 0.063 1.945 2 0.378

In Table 8, average effect size values according to the number of samples, the number of samples between 0 <

N <200 -0.135 (Cl -0.265 - -0.005, p <.05), 201 < N < 400, -0.068 (Cl -0.187 - 0.052, p> .05) and 401 < N were -
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0.012 (CI-0.125-0.100, p> .05). According to the number of samples, the variance between the studies was not
statistically significant (QB = 1.945, p> .05). It was determined that the sample size of the study was less than

200, between 200-400 or over 400, and the gender did not change the effect size of TPACK.

DISCUSSION, CONCLUSION and RECOMMENDATIONS

The effect sizes obtained in the studies were firstly examined by the graph. It can be said that the effect sizes
of the studies show a normal distribution because they are around the normal distribution line and within the
confidence interval indicated by point-by-point two lines. After this calculation, whether the publication bias
was examined in the studies when the funnel graph is examined, it is seen that the studies included in the
meta-analysis are collected on both sides of the vertical line showing the effect size and scattering is almost
symmetrical. In addition to the funnel graph showing that research did not have publication bias, it was
concluded that there was no publication bias according to Orwin’s Fail-Safe N value, Duval and Tweedie's

clipping and fill method and Egger test results.

As a result of the random-effects model collected from the 37 studies included in the study in line with the data
of male and female individuals, Q statistic is statistically significant according to the level of technological
pedagogical content knowledge of male and female teachers Q (37) = 133.625, p <.001. According to the
random-effects model, the average effect size ES = -0.058 in the lower limit of -0,132 and upper limit of 0.015
of the 95% confidence interval is higher than that of men in terms of technological pedagogical content
knowledge. This may be because men are more interested in technology. The effect size value is small
according to Cohen's classification and negligible because it is between -0.15 and 0.15 according to
Thaheimer's classification. According to the results obtained, it is seen that there are similar results with other

studies carried out in the literature.

59 studies related to technological pedagogical content knowledge in Turkey were analysed by Kaleli Yilmaz
(2015) by meta-synthesis method. In this study, no significant relationship was found between gender and
TPACK. In a meta-analysis study, in which 6 master's theses were examined, conducted by Tuncer and Dikmen
(2016), it was concluded that gender was not an effective independent variable in terms of TPACK
competencies. In a study, including 14 articles and 15 theses published between the years of 2007-2017 in
Turkey, conducted by Ergen, Yanpar and Kanadli (2019), it was concluded that TPACK male score was higher

than female total score.

The effect sizes of the studies were compared according to the thesis type, but the variance between the
studies was not statistically significant (QB = 2.586, p> .05). Therefore, whether the dissertation type is a
doctoral or master's degree, it is determined that gender does not change the effect size of TPACK. The effect
sizes were compared according to the sample group and the variance between the studies was not statistically

significant (QB = 3.884, p> .05). It was concluded that the sample size of the study was chosen by faculty
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members, teachers or university students and that gender did not change the effect size of TPACK. Effect sizes
were compared according to the number of samples, and the variance between the studies was not statistically
significant (QB = 1.945, p> .05). It was determined that the sample size of the study was less than 200, between
200-400 or more than 400 and the gender did not change the effect size on TPACK. Therefore, the thesis type
of the studies should be master or doctorate; the sample group was instructor, teacher or university student; It
was concluded that the number of samples was less than 200, between 200-400 or more than 400 did not

change the effect of gender on TPACK.

TPACK is one of the issues that made the most research studies in Turkey in recent years. In this study, the
effect of gender on TPACK was investigated by meta-analysis. In addition to theses, the study can be expanded
by participating in articles. Meta-analysis can be done by participating in studies conducted abroad. In addition
to the effect of gender on TPACK, the level of graduation, the place of research, the effect of the research scale
can also be examined. TK (technological knowledge), PK (pedagogical knowledge), CK (content knowledge), PCK
(pedagogical content knowledge), TPK (technological pedagogical knowledge), TCK (technological content
knowledge), which are the sub-components of TPACK levels analysis can be done. Since men's TPACK levels are
higher than women, studies can be conducted to increase women's tendency towards technology and attract
their interest in technology. Courses, pieces of training can be organized to improve technology levels. With the

public spotlight, awareness can be raised about the use of technology.
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TURKIYE’DE YAPILAN TEZLERDE CiNSIYETIN TEKNOLOJIK PEDAGOJIK ALAN
BiLGiSi UZERINDEKi ETKiSiNiN ARASTIRILMASI: BiR META ANALIZ CALISMASI

0z

Bu arastirmada cinsiyetin Teknolojik Pedagojik Alan Bilgisi (TPAB) Ulzerindeki etkisi meta analiz
yontemi ile arastirilmistir. Bu ¢ercevede Tirkiye’de TPAB ile ilgili yliksek lisans ve doktora tezleri
incelenmistir. Toplam 123 tez incelenmis, hangi tezlerin meta analizine dahil edilecegi ile ilgili
secimlerin yapilmasinda belirli olgttler kullanilmistir. Bu &lglitler sunlardir; arastirmanin
Tirkiye’de yapilan yayinlanmis tez olmasi, cinsiyet degiskeninin TPAB lzerindeki etkisinin
incelenmis olmasi, arastirma bulgularinda aritmetik ortalama ve standart sapma degerlerinin ya
da bunlarin hesaplanabilmesi icin gerekli degerlerin verilmesi, 6rneklem bliytkligi degerlerinin
verilmis olmasi. Meta analiz calismasinda 37 tez degerlendirmeye alinmistir Calismanin etki
degerinin hesaplanmasinda, rastgele etkiler modeli kullanilmistir. Arastirmada erkek ve kadin
ogretmenlerin teknolojik pedagojik alan bilgisi seviyeleri Q istatistigi bakimdan istatistiksel olarak
anlamlidir Q (37)= 133.625, p<.001. Etki buyukligine gore (ES= -0,058) erkeklerin teknolojik
pedagojik alan bilgisi seviyesi kadinlara gore daha ylksektir. Meta analize dahil edilen
arastirmalarin etki buyklikleri karsilagtinldiginda; tez tirli, orneklem grubu ve 6rneklem
sayisinin, cinsiyetin TPAB lzerindeki etki biyukligiint degistirmedigi belirlenmistir.

Anahtar Kelimeler: TPAB, meta-analiz, cinsiyet, Tlirkiye’de yapilan tezler
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GiRiS

Hayatimizda teknoloji o kadar bliyiik bir 5neme sahip ki, akilli telefonsuz bir insan, televizyonsuz-internetsiz bir
ev disunilemez olmustur. Kimlik kartindan ¢ok, cep telefonunun tasinmasi 6nemli bir hal almistir. Bunun
yaninda; teknolojinin hayatimizin vazgegilmezi ve kolaylastiricisi oldugu da asikardir. Yanpar Yelken (2018), akilli
telefondan yizlerce kisiyle ayni anda bilgi paylasimi, internet lzerinden yuklice bir miktar para génderimi
yapilabildigini belirtmektedir (Cin, 2018). Teknolojinin hayatimizda bu kadar 6neme sahip olmasi sebebiyle,
toplumlarin bireyleri teknolojiyi kullanabilen ve gelistirebilen bir birey olarak yetistirmesi zorunlu hale gelmis
(Cin, 2018) ve egitimin de teknolojiye bagh olarak degisime ugramasi kaginilmaz olmustur (Basat, 2014). Egitim
ve ogretim bilgi ve iletisim teknolojilerinin etkisinin giiclii oldugu alanlar olmakla birlikte, teknolojinin
dgrenmeyi artirdigi bircok arastirmada gérilmistir (Polly, Mims, Shepherd ve inan, 2010). Teknolojik
gelismeler sonucu teknolojik araglarin her alanda kullanilmaya baslamasi ile birlikte egitimde de kullaniimasi,
icerik ve pedagoji bilesenlerin icinde teknolojinin de yer almasi disiincesiyle birlikte, Teknolojik Pedagojik Alan
Bilgisi tretilmistir (Koehler ve Mishra, 2005; Mishra ve Koehler, 2006; Koehler ve Mishra, 2009; Schmidt ve dig.,
2009). Teknolojik Pedagojik Alan Bilgisi, 6nceleri egitimde sekil olarak yer almis, daha sonra ise planli ve etkin

olarak kullanilmistir.

TPAB kavrami ilk olarak Pierson (1999)'un doktora tez ¢alismasinda sematik olarak yer almistir. Pierson,
TPAB’ten basit olarak; alan bilgisi (AB), pedagojik bilgi (PB) ve teknolojik bilgi (TB)'nin birlesimi olarak
bahsetmistir (Basat, 2014).Mishra ve Koehler (2006), Teknolojik Pedagojik Alan Bilgisi (TPAB) kavramini
olusturmuslardir. Bu modelde alan bilgisi (AB), pedagojik bilgi (PB) ve teknolojik bilgi (TB) 6gretmenlerin gelisimi
icin gereken ana bilgilerdir. Bunun yaninda bu alanlar ¢ift olarak birlestiklerinde; Teknolojik Pedagojik Bilgi
(TPB), Teknolojik Alan Bilgisi (TAB) ve Pedagojik Alan Bilgisi (PAB) olusurken, tg¢l bir araya geldiklerinde TPAB’ yi

olustururlar. Sekil 1'de TPAB ve bilesenlerinin gosterildigi diyagram sunulmustur (Mishra ve Koehler, 2006).

Technological

/ Knowledge \
/ LY \
\
II ::hnolod:lal Technological ‘
i Knowiedge
l (TPK) Technological (TeK) ‘
| e [
Knowledge
\ Pedagogical k) Content !
\ Knowledge Pegagogical Knowledge /
ntent
\ (PK) Kngwlegge L) /
\ (k) /
A Y 7/
N 7
~ _ Contexts _ -
~ -
-~ -

——

Sekil 1. TPAB ve Etkilesimli Oldugu Bilgi Tirleri (Koehler ve Mishra, 2009: s.63’dan uyarlanmistir).
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Mishra ve Koehler (2006) TPAB'’yi yedi bilesene ayirmistir. Teknolojik bilgi, 6gretimde kullanilan tiim arag-gereg
ve teknolojileri (Koehler, Mishra ve Yahya, 2007); pedagojik bilgi, 6gretimde kullanilan yontem ve teknikleri
(Kanuka, 2006); alan bilgisi, 6gretmenin 6grenmesi gereken konuyu (Koehler, Mishra ve Yahya 2007); pedagojik
alan bilgisi, bir konunun alaninin 6gretilmesine iliskin bilgiyi (Harris, Mishra ve Koehler, 2007); teknolojik
pedagojik bilgi, teknolojilerin degisik sekilde kullanilarak 6gretimin degisimini (Mishra, Koehler 2009); teknolojik
alan bilgisi, konunun 6gretiminde kullanilacak olan teknolojilerin bilinmesi gerektigini (Mishra ve Koehler,
2009); teknolojik pedagojik alan bilgisi, 6grenmelerin teknoloji, pedagoji ve igerigin birbirleri ile baglantilarla

gerceklestigini (Koehler ve Mishra, 2008) ifade etmektedir.

Bunun yaninda TPAB, teknolojiyi kullanarak 6gretimi kolaylastirir, 6grencilerin bilgilerini gelistiren, etkili ve
kolaylastirici bir egitim saglar ve teknolojinin nasil kullanilmasi gerektigini igcinde barindirir. (Mishra ve Koehler,
2006). Teknolojik Pedagojik Alan Bilgisi ile ginimiziin vazgecilmezi olan teknolojinin egitimde etkin olarak
kullanilmasi, egitimde daha kalici ve etkili bir 6grenmenin olusmasini saglanmistir. TPAB seviyesinin ve
¢agimizin vazgecilmezi olan teknolojiye karsi tutumu etkileyen olumlu ve olumsuz etkenlerin tespit edilmesi
Ulkelerin gelecege doniik hedefleri ve planlamalari agisindan énemlidir. Bununla beraber tGlkemizde ve diinyada
toplumu olusturan en 6nemli unsur olan erkek ve kadin bireylerin olusturdugu cinsiyet faktorinin TPAB
seviyelerini arastiran yeterli sayida ve kapsaml bir arastirma bulunmamaktadir. Cinsiyet degiskeni ile ilgili

olarak yapilan arastirmalardan farkli sonuglar elde edilmistir.

Alan yazina bakildiginda konu ile ilgili olarak; Kaleli ve Yilmaz (2015), tarafindan Tirkiye’deki teknolojik
pedagojik alan bilgisi ile ilgili 59 ¢alisma meta sentez ydontemiyle analiz edilmistir. Calismalarin énemli bir
boliimiinde cinsiyet ile TPAB arasinda anlamli bir iliski bulunmamistir. Tuncer ve Dikmen (2016) tarafindan
yapilan bir meta-analiz ¢alismasinda, 6 yiksek lisans tezi ele alinmistir. Bu arastirma sonucunda, cinsiyetin TPAB
yeterlikleri agisindan baskin bir bagimsiz degisken olmadigi sonucuna ulasilmistir. Ergen, Yanpar ve Kanadli
(2019) tarafindan Turkiye’de 2007-2017 yillari arasinda yayinlanan 14 makale ve 15 tezin dahil edildigi bir

calismada TPAB erkek puaninin, kadin toplam puandan daha ytiksek oldugu sonucuna ulasiimistir.

Tirkiye’de cinsiyetin TPAB Uzerindeki etkisini arastiran pek ¢ok calisma bulunmakla birlikte, konu ile ilgili 37
tane de tez bulunmaktadir. Bu tezlerin bazilarinda erkeklerin TPAB seviyesinin, bazilarinda kadinlarin TPAB
seviyelerinin ylksek oldugu kimi tezlerde de anlamli bir farkin ortaya ¢ikmadigi gorilmustir (Akcan, 2019;
Akman, 2014; Aksin, 2014; Altunoglu, 2017; Avci, 2014; Babacan, 2016; Bagriyanik, 2015; Bal¢in, 2016;
Basibuyuk, 2015; Bilgen, 2014; Bilici, 2015; Dogru, 2016; Dogan; 2019; Ekici, 2018; F. Karatas, 2014; Gedik,2017;
Gin, 2018; Glass, 2017; Guder, 2016; Gindiz; 2018; Higyilmaz; 2018; Kabaran, 2016; Karadeniz, 2019;
Karakaya, 2013; Kilickeser, 2019; Lake, 2016; Month, 2015; Ozkan, 2013; Sariaslan, 2019; Savas, 2011;
Tirkyillmaz, 2018; Unal, 2013; Wright, 2017; Yarar, 2019; Yilmaz, 2014; Yungil, 2018)

2010-2019 yillar arasinda Tirkiye’de teknolojik pedagojik alan bilgisini ele alan lisansiistli tez ¢alismalarin

degiskenleri arasinda cinsiyet 6ne c¢ikan bir bagimsiz degiskendir. Alanyazin incelendiginde cinsiyet ile teknolojik
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pedagojik alan bilgisi arasindaki iliski farkli arastirmacilar tarafindan lisansiistii tez baglaminda ele alinmis olsa
da bu iligkiyi timevarimsal bir akis agisiyla yeterince ele alinmadigi goriilmektedir. Dolayisiyla cinsiyet ile
teknolojik pedagojik alan bilgisi arasindaki iliskiyi inceleyen bu tezlerin bir arada ele alindigi bir meta-analiz
¢alismasina ihtiya¢g duyuldugu tespit edilmistir. Meta-analiz g¢alismalari; benzer c¢alismalarin kapsamli bir
sentezini sunmalari, sebebiyle kendisinden sonra gelen arastirmalarda yontem ve degisken segiminin yani sira
esitlik modeli veya regrasyon analizi gibi calismalara da yol gosterici bir arastirma desenidir (Fraenkel, Wallen ve
Hyun, 2011; Gay, Mills ve Airassian, 2012). Bu durum goz 6niinde bulunduruldugunda cinsiyet ve teknolojik
pedagojik alan bilgisi arasindaki iliskiyi inceleyen lisansiisti tezleri inceleyen ve bir meta-analiz ¢alismasi olan bu
arastirma ile de alanda yapilacak hem yeni arastirmalara hem de uygulamalara isik tutulacaktir. Bu ¢alismada,
bahsi gegen tezlerden elde edilen sonuglarin birlestirilerek genel sonug elde edilmesi (Dinger,2014) icin yapilan
meta-analiz yontemi ile analiz edilerek, cinsiyetin TPAB’ye etkisi incelenmistir. Gegmis yillarda yapilmis
¢alismalarin, meta analitik yontemle birlestirilmesinden olusan bu calismanin genis kitlelerin kullanildigi ve
belirli bir giiven araliginda olusturulmus sonuglariyla daha genis perspektifte yorumlar yapmaya olanak

saglayacagi distnilmektedir.
YONTEM

Bu arastirmada cinsiyet degiskeninin teknolojik pedagojik alan bilgisi (TPAB) tizerindeki etkisini belirlemek lzere
Tirkiye’de TPAB konusunda yayimlanmis olan tezlerin meta-analizi yapilmistir Cohen, Manion ve Morrison
(2002), meta-analizi arastirmalarda yapilan analizlerin analizidir, seklinde tanimlar (Tuncer ve Dikmen, 2018).
Meta-analizde; konulari ayni fakat birbirinden bagimsiz olarak yapilan arastirmalar istatistiksel yontemlerle
tanimlanmakta ve daha giivenilir ve dogru sonuglara ulasilmasi hedeflenmektedir (Hedges ve Olkin, 1985; Olkin,

1996; Scott ve Yiiksel, 2007; Karasu, 2009; Tuncer ve Dikmen, 2018).

Verilerin Toplanmasi

Arastirmanin verileri 2019 yih Mart ayi ile 2019 yili Kasim aylari arasinda toplanmistir. Calismada yer alan
arastirmalara; “teknolojik pedagojik alan bilgisi, TPAB, a technological pedagogical content knowledge, TPACK”
anahtar kelimeleri ile, YOK Tez Merkezi internet sitesi taranarak ulasilmistir. Ulasilan 123 tezin 34’u doktora,

89’u da yuksek lisans tezidir.
incelenen calismalarin meta analize alinma kriterleri séyledir:

e Arastirmanin Tirkiye’de yapilan yayinlanmis tez olmasi,

e  Cinsiyet degiskeninin TPAB lzerindeki etkisinin incelenmis olmasi,

e Arastirma bulgularinda aritmetik ortalama ve standart sapma degerlerinin ya da bunlarin
hesaplanabilmesi icin gerekli degerlerin verilmesi,

e Orneklem biiyiikliigii degerlerinin verilmis olmasi.
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YOK Tez Merkezi’nden ulasilan 123 tezden, 37 tanesi analize alinma kriterlerini karsiladigi igin arastirmaya dahil
edilmistir. Diger tezler ise; kuramsal olmasi sebebiyle veya aritmetik ortalama, standart sapma degerleri ile
bunlarin hesaplanmasi igin gerekli olan degerler verilmedigi icin arastirmaya dahil edilmemistir. Arastirmaya
dahil edilen c¢alismalarin 6rneklemini 7764’G kadin, 5573’G erkek olmak tzere toplam 13.337 Kkisi

olusturmaktadir.
Verilerin Kodlanmasi

Arastirmaya dahil edilecek olan ¢alismalari belirleyebilmek adina éncelikle bir kodlama formu olusturulmustur.

Kodlama formunda arastirmalarin su bilgileri yer almistir;

e Calismanin adi, galismanin yil, galismanin tirQ,

e Orneklem grubu, érneklem sayisi, kadin érneklem sayisi, erkek érneklem sayisi,
e Uygulama yeri,

e Kadin standart sapma degerleri, erkek standart sapma degerleri,

e Kadin TPAB ortalama puani, erkek TPAB ortalama puani

e Uygulanan 6lgme araglarina ait gecerlilik ve glvenirlik bilgileri

Meta-analize dahil edilecek galismalarin bilgileri bu forma kodlanmistir. Kodlama giivenligini saglamak adina 12
gilin sonra bos bir forma ayni calismalar tekrar kodlanmistir. Bu kodlama ile, 6nceki kodlama karsilastirildiginda

aralarinda bir farkhlik olusmamistir. Bununla verilerin meta-analize hatasiz kodlanmasi amaglanmistir.

Verilerin Analizi ve Yorumlanmasi

Arastirmada oncelikle meta analize dahil edilen teknolojik pedagojik alan bilgisi ile ilgili calismalarin betimsel
ozellikleri agiklanmistir. Tablo 1’de teknolojik pedagojik alan bilgisi ile ilgili Tlrkiye’de yapilan ve meta analize

dahil edilen tezlere iliskin betimsel istatistikler yer almaktadir.

Tablo 1. Tiirkiye’de Yapilan Ve Meta Analize Dahil Edilen Tezlere iliskin Betimsel istatistikler

Frekans Yiizde
Calisma tiirii Doktora 6 % 16,22
Yiksek Lisans 31 % 83,78
2011 1 % 2,70
2013 3 % 8,11
2014 6 % 16,22
Calismanin yapildigi yil 2015 4 % 10,81
2016 6 % 16,22
2017 5 % 18,92
2018 7 % 22,58
2019 5 % 18,92
" Ogretim Elemani 3 % 8,11
Orneklem grubu Ogretmen 18 % 48,65
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Universite Ogrencisi 16 % 43,24
0<N<200 9 %24,35
Orneklem biiyiikliigii 201 <N <400 18 %48,65
401 <N 10 %27,03
Afyon 2 % 6,06
Amasya 2 % 6,06
Ankara 1 % 3,03
Bilecik 1 % 3,03
Canakkale 2 % 6,06
Erzincan 1 % 3,03
Eskisehir 1 % 3,03
Gaziantep 1 % 3,03
istanbul 3 % 9,09
Karabik 1 % 3,03
Arastirma verilerinin Kayseri 1 % 3,03
toplandigi yer Konya 2 % 6,06
Kitahya 2 % 6,06
Malatya 1 % 3,03
Manisa 3 % 9,09
Mersin 1 % 3,03
Mugla 1 % 3,03
Mus 1 % 3,03
Sakarya 1 % 3,03
Sivas 1 % 3,03
Van 2 % 6,06
Birden fazla bolge 6 % 18,18
Toplam 37 % 100

Tablo 1 incelendiginde 37 arastirmanin; ¢alisma tiru olarak 6’si (%16,22) doktora tezi, 31’i (%83,78) ylksek
lisans tezidir. Arastirmalarin yapildigi yil olarak, 2019 yilinda 5 (% 18,92) ¢alisma, 2018 yilinda 7 (%22,58)
calisma, 2017 yilinda 5 (%18,92), 2016 yilinda 6 (%16,22), 2015 yilinda 4 (%10,81), 2014 yilinda 6 (%16,22),
2013 yilinda 3 (%8,11) ve 2011 yilinda 1 (%2,70) ¢alisma yapilmistir. 2012 yilinda TPAB ile ilgili olarak cinsiyet
degiskenini 6lcen bir ¢alisma yoktur. Orneklem grubu olarak en cok calisma, 18 (%48,65) ile 6gretmenlerle
yapilmistir. Universite dgrencileri ile 16 (%43,24) calisma ve dgretim elemanlariile 3 (%8,11) calisma yapilmistir.
Universite &grencileri ile yapilan calismalarin 14’G egitim fakiiltesi 6grencileriyle, 2’si ise diger fakiilte
Ogrencileri ile yapilmistir. Arastirma verileri yogun olarak, 6 (%18,18) calisma ile birden fazla bolgede
toplanmistir. Diger c¢alisma verileri; Afyon’dan 2 (%6,06), Amasya’dan 2 (%6,06), Ankara’dan 1 (%3,03),
Bilecik’ten 1 (%3,03), Canakkale’den 2 (%6,06), Erzincan’dan 1 (%3,03), Eskisehir’den 1 (%3,03), Gaziantep’ten 1
(%3,03), istanbul’dan 3 (%9,09), Karabiik’ten 1 (%3,03), Kayseri’de 1 (%3,03), Konya’dan2 (%6,06), Kiitahya’dan
2 (%6,06), Malatya’dan 1 (%3,03), Manisa’dan 3 (%9,09), Mersin’den 1 (%3,03), Mugla’dan 1 (%3,03), Mus’tan 1
(%3,03), Sakarya’dan 1 (%3,03), Sivas'tan 1 (%3,03) ve Van’dan 2 (%6,06) seklinde toplanmistir.
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Calismalarda elde edilen etki buyukliklerinin oncelikle, normal dagilim gosterip-gdstermediginin incelenmesi

gerekmektedir. Calismalarin etki blyukliklerinin normal dagihm gosterip-gdstermedigini belirten grafik Sekil

2’de verilmistir.
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Sekil 2. Calismalarin Etki Blytkliklerinin Normal Dagilim Grafigi

Sekil 2 incelendiginde meta-analize dahil edilen g¢alismalarin etki blyukliklerinin normal dagilim dogrusunun

her iki tarafinda ve giiven araliklari igerisinde bulundugu gorilmektedir. Dagilimin normal oldugu durumlarda

meta analize dahil edilen g¢alismalarin etki blyukliklerinin hesaplanmasi istatistiksel olarak miimkiin olmaktadir

(Rosenberg, Adams ve Gurevitch, 2000). Bunun sonucunda, cinsiyetin TPAB (izerinde ne kadar etkili oldugunu

belirlemek icin meta analize dahil edilen arastirmalarin ortalama etki biydklikleri hesaplanmistir. Bu

hesaplamadan sonra arastirmalarda yayin yanliligi olup olmadigi incelenmistir. Yayin yanhligi olasiligi ile ilgili

huni saciim grafigi sonuclari Sekil 3’te verilmistir.
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Sekil 3. Arastirmalar ile ilgili Yayin Yanhligi Olup Olmadigini Gosteren Huni Grafigi
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Sekil 3’de huni grafigine bakildiginda, meta analize dahil edilen calismalarin orta boélimde toplandigl ve

birlestirilmis etki blyUkliguni gosteren dikey ¢izginin her iki yaninda, neredeyse simetrik bir sagilimin oldugu

gorulmektedir. Arastirmalarin yayin yanliligina sahip olmadigini gésteren huni grafigine ek olarak; Orwin’s Fail-

Safe N degeri, Duval ve Tweedie’nin kirp ve doldur yontemi ile Egger testi sonuglari incelenmistir.

Tablo 2 . Sinif Yénetim Becerileri-Cinsiyet icin Yayin Yanhlig Testi Sonuclari

Classic fail-safe N Duval ve Tweedie’nin
Dahil edilen Sayisi “Onemsiz” SOF kirp ve doldur yontemi .
alisma sayisi icin gerekli galisma Kirpilan Egger testi
¢ SOF gozlenen
sayisi calisma
37 32 0 0,06 0,25

(Cift Kuyruk)

Tablo 2’de yayin yanliligina iliskin olarak, Classic fail-safe N degeri 32 olarak hesaplandigi gorilmektedir. Ele

alinan 6rneklem igin alfa degerinin 0,05 olmasi igin, 32 galismaya daha ihtiya¢ duyuldugu ifade edilmektedir. Bu

da ¢alismanin ¢ok giivenilir olmadigini gostermektedir. Ancak yapilan arastirmada ulasilabilecek 32 g¢alismanin

olmamasi bu sonucun meta analizinde yayin yanhliginin olmadigini bir gostergesi olarak kabul edilebilir. Duval

ve Tweedie’nin Kirp-Doldur yéntemi sonucunda meta analize herhangi bir calisma eklenmesine gerek yoktur.

Duval ve Tweedie’'nin Kirp ve Doldur yénteminin, meta analiz calismasinda yayin yanhligi olmadigini gosterdigi

soylenebilir (0.06). Diger bir yayin yanhhg testi olan Egger regresyon testi (Egger, Smith, Schneider ve Minder,

1997) sonucunun da (p = 0.25, p> .05) anlamli olmamasi da, bu meta analiz calismasinda yayin yanhhgi

olmadiginin bir diger gostergesi olarak kabul edilmistir.

TPAB ile ilgili cinsiyete iliskin etki buyuklikleri, Z degeri ve % 95’lik glivenirlik araligina gore alt ve st sinirlar

Tablo 3’te verilmistir.

Tablo 3. TPAB ile ilgili Cinsiyete iliskin Veriler

Galisma (Yazar, Yil) Etki buyukluga (d) AltSimir  UstSimir  Z degeri p

Gedik (2017) -0,45 -0,67 -0,22 -3,83 0,00
Avci (2014) -0,40 -0,62 -0,18 -3,62 0,00
Altunoglu (2017) -0,39 -0,70 -0,08 -2,47 0,01
Karadeniz (2019) -0,32 -0,59 -0,06 -2,40 0,02
Basibiiyik (2015) -0,31 -0,64 0,01 -1,88 0,06
Bagriyanik (2015) -0,28 -0,45 -0,11 -3,29 0,00
Gilindiz (2018) -0,24 -0,50 0,02 -1,81 0,07
Balgin (2016) -0,23 -0,70 0,24 -0,96 0,34
Sariaslan (2019) -0,22 -0,44 0,00 -1,99 0,05
Kiligkeser (2019) -0,22 -0,45 0,01 -1,88 0,06
Dogan (2019) -0,21 -0,55 0,14 -1,17 0,24
F.karatas (2014) -0,20 -0,56 0,16 -1,10 0,27
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Karakaya (2013) -0,19 -0,58 0,20 -0,97 0,33
Dogru (2016) -0,18 -0,79 0,43 -0,58 0,57
Guder (2018) -0,14 -0,37 0,08 -1,25 0,21
Tirkyllmaz (2018) -0,13 -0,36 0,11 -1,06 0,29
Cin (2018) -0,12 -0,30 0,06 -1,29 0,20
Aksin (2014) -0,12 -0,48 0,24 -0,64 0,52
Akcan (2019) -0,10 -0,33 0,12 -0,91 0,36
Cam (2017) -0,09 -0,30 0,12 -0,86 0,39
Akman (2014) -0,08 -0,20 0,05 -1,20 0,23
Yilmaz (2014) -0,06 -0,24 0,13 -0,58 0,56
Unal (2013) -0,06 -0,21 0,10 -0,71 0,48
Gol (2016) -0,04 -0,36 0,29 -0,21 0,83
Bilici (2015) -0,03 -0,23 0,17 -0,26 0,80
Ozkan (2013) -0,01 -0,21 0,19 -0,13 0,90
Ekici (2018) 0,01 -0,17 0,19 0,06 0,95
Kabaran (2016) 0,01 -0,33 0,35 0,04 0,97
Higyllmaz (2018) 0,03 -0,13 0,18 0,34 0,73
Kiylik (2016) 0,18 -0,10 0,45 1,27 0,21
Ay (2015) 0,20 -0,03 0,43 1,69 0,09
Savas (2011) 0,25 0,14 0,36 4,33 0,00
Bilgen (2014) 0,30 0,09 0,50 2,88 0,00
Ylngul (2018) 0,33 0,10 0,57 2,80 0,01
Yarar (2019) 0,37 0,09 0,66 2,57 0,01
Wright (2017) 0,44 0,18 0,71 3,29 0,00
Babacan (2016) 0,46 -0,11 1,04 1,58 0,11

Tablo 3’e gore, 37 calismanin cinsiyete gore standardize edilmis etki blyukltkleri -0.45 ile erkekler lehine deger
ile 0.46 kadin lehine ait deger araliginda degismektedir. Meta analize dahil edilen 10 arastirmada istatistiksel
anlamli farkhlik (7’si p<.01dizeyinde; 3’l p<.05 dizeyinde) bulunurken, 27 calismada anlamli bir farklilik
bulunmamistir. Bulunan farklarin 5’i erkekler lehine (p<.05), 5’i de kadinlar lehinedir(p<.05). 37 calismanin

gliven aralig1 -0.67 ile 1.04 arasinda degismektedir.

Cinsiyetin Ogretmenlerin Teknolojik Pedagojik Alan Bilgisi Seviyelerine Etkisinin Rastgele Etkiler Modeline
Gore Karsilagtirilmasi
Arastirmaya dahil edilen 37 calismadan elde edilen, erkek ve kadin bireylere ait veriler dogrultusunda

olusturulan rastgele etkiler modelinin sonuglari Tablo 4’te verilmistir.

Tablo 4. Cinsiyetin Teknolojik Pedagojik Alan Bilgisine Gore Rastgele Etkiler Modeline Gore Ortalama Etki
Bliyuklugl ve Heterojenlik Degeri

Ortalama Serbestlik Toplam Prob Etki buydklukleri
etki derecesi heterojenlik Ki-kare icin gliven araligi
bayuklagu degeri (Q) Alt sinir Ust sinir
-0,058 37 133.625 0.117 -0,132 0,015
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Rastgele etkiler modeline gore yapilan meta analizi dogrultusunda erkek ve kadin 6gretmenlerin teknolojik
pedagojik alan bilgisi seviyelerine gore Q istatistigi istatistiksel bakimdan anlamlidir Q (37)= 133.625, p<.001.
Rastgele etkiler modeline gore, % 95’lik gliven araliginin -0,132 alt siniri ile 0,015 Ust sinirinda ortalama etki
blylklGgi ES= -0,058 olarak erkeklerin teknolojik pedagojik alan bilgisi seviyeleri kadinlara gore daha yliksektir.
Bunun sebebi erkeklerin teknolojiye daha ilgili olmasi olabilir. Etki biylklugi degeri Cohen’in siniflandirmasina
gore kiglk (small), Thaheimer’in siniflandirmasina gore ise -0,15 ile 0,15 araliginda oldugu icin 6nemsiz
(neglegible) etkiye sahiptir. Meta analize dahil edilen arastirmalara ait etki bliytkligl degerlerinin rastgele

etkiler modeline gore olusturulmus dagilimini gésteren orman grafigi Sekil 4’te verilmistir.
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Sekil 4. Rastgele Etkiler Modeline Goére Calismalarin Etki Blytkltklerine Ait Orman Grafigi

Sekil 4’te sag tarafta goriilen siyah kareler ¢alismanin etki bliytkligini ve karelerin saginda ve solunda uzanan
gizgiler ise etki buyukliginin %95 gliven araligindaki alt ve Ust limitlerini gostermektedir. Orman grafigi
incelendiginde, en genis gliven araligina sahip arastirmanin Savas (2011)’a, en kii¢lik gliven araligina sahip
arastirmanin ise Dogru (2016)'ya ait oldugu gorilmektedir. Arastirmalarin agirliklarina iliskin analizlerin

sonucunda, Dogru’nun (2016) arastirmasinin en kigik (%0.34), Savas (2011)’'in arastirmasinin ise en buyuk
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agirhk ylzdesine (%10.01) sahip oldugu, diger arastirmalarin agirlik ytzdelerinin ise bu iki deger arasinda yer

aldigi tespit edilmistir.
Arastirmada Yer Alan Calismalarin Tez Tiiriine Gore Etki Biiyiikliiklerinin Karsilagtirilmasi

Meta-analize dahil edilen galismalarin tez tiirline gore etki buyukliklerinin karsilastirilmasi asagidaki tabloda

gosterilmistir.

Tablo 5. Tez Tiirline Gore Etki Buyukliklerinin Kargilastiriimasi

Etki buyUklGga icin % 95 giliven aralig Heterojenlik
Ortalama
Tez tiirii etki Standart Alt Ust
N ) ey

blyuklGgi hata sinir sinir z p Q df P
Doctoral 6 0.042 0,064 -0.084 0.168 0.658 0.510
Master’s 31 -0.083 0.044 -0.169 0.003 -1.888 0.059
Total 37 -0.043 0.036 -0.114 0,028 -1.189 0.235 2.586 1 0.108

Tablo 5 ‘te tez tirline gore ortalama etki bliylklugu degerleri, doktora tez tiriinde 0.042 (Cl -0.084 — 0.168,
p>.05), yuksek lisans tez tlirlinde -0.083 (Cl -0.169 — 0.003. p>.05) olarak bulunmustur. Tez tirinde ¢alismalar
arasl varyans istatistiksel olarak anlamh degildir (QB= 2.586, p>.05). Tez tirinin doktora veya yiksek lisans

olmasi cinsiyetin TPAB lizerindeki etki blyukliguni degistirmedigi belirlenmistir.
Arastirmada Yer Alan Galismalarin Orneklem Grubuna Gére Etki Biiyiikliiklerinin Kargilastiriimasi

Meta-analize dahil edilen galismalarin érneklem grubuna goére etki blyukliklerinin karsilastiriimasi agagidaki

tabloda gosterilmistir.

Tablo 6. Orneklem Grubuna Gére Etki Buyikliiklerinin Karsilastiriimasi

Etki buyUklugi icin % 95 giiven araligl Heterojenlik
Ortalama
Orneklem etki Standar Altsinir  Ust sinir
grubu bayuklGga t hata z p Q df P
Ogr. El. 3 0.029 0,206 -0.374 0.433 0.142 0.887
Ogretmen 18 -0.126 0.034 -0.193 -0.059 -3.700 0.000
Univ. Ogr. 16 0.011 0.065 -0.116 0.138 0.174 0.862
Toplam 37 -0.094 0.030 -0.152 -0,035 -3.139 0.002 3.884 2 0143

Tablo 6‘da 6rneklem grubuna goére ortalama etki buyuklugi degerleri, 6gretim elemanlarinda 0.029 (Cl -0.374 —
0.433, p>.05), 6gretmenlerde -0.126 (Cl -0.193 — -0.059, p<.05) ve Universite 6grencilerinde 0.011 (Cl -0.116 —
0.138, p>.05) olarak bulunmustur. Orneklem grubunda, calismalar arasi varyans istatistiksel olarak anlamli
degildir (QB= 3.884, p>.05). Calismanin Ornekleminin 6gretim elemanlari, 6gretmenler veya universite

ogrencilerinde secilmis olmasi, cinsiyetin TPAB Uzerindeki etki blyliklGglini degistirmedigi belirlenmistir.
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Arastirmada Yer Alan Calismalarin Orneklem Sayisina Gére Etki Biiyiikliiklerinin Karsilastiriimasi

Meta-analize dahil edilen ¢alismalarin 6rneklem sayisina gore etki biyuakliklerinin karsilastirilmasi asagidaki

tabloda gosterilmistir.

Tablo 7. Orneklem Sayisina Gére Etki Biyiikliklerinin Karsilastiriimasi

Etki blyuklGgl icin % 95 glven aralig Heterojenlik
Ortalama
Orneklem etki Standart Alt Ust
sayisl bayuklGga hata sinir sinir z p Q df P
0<N<200 9 -0.135 0,066 -0.265 -0.005 -2.029 0.042
201<N<400 18 -0.068 0.061 -0.187  0.052 -1.111  0.266
401 <N 10 -0.012 0.057 -0.125 0.100 -0.215 0.830
Total 37 -0.066 0.035 -0.135 0,004 -1.858 0.063  1.945 2 0378

Tablo 7‘de 6rneklem sayisina gore ortalama etki byukligu degerleri, 6rneklem sayisi 0 < N < 200 arasinda -
0.135 (Cl -0.265 —-0.005, p<.05), 201 < N <400 arasinda, -0.068 (Cl -0.187 — 0.052, p>.05) ve 401 < N ise -0.012
(Cl -0.125 - 0.100, p>.05) olarak bulunmustur. Orneklem sayisina gére, calismalar arasi varyans istatistiksel
olarak anlamli degildir (QB= 1.945, p>.05).Calismanin 6rneklem sayisinin 200’den asagi, 200-400 aras! veya

400'0in Gizerinde olmasi, cinsiyetin TPAB lzerindeki etki blyukligiini degistirmedigi belirlenmistir.
TARTISMA, SONUG VE ONERILER

Calismalarda elde edilen etki buykliklerinin 6ncelikle, normal dagihm gosterip-gostermedigi grafik ile
incelenmistir. Calismalarin etki bayuklikleri, normal dagilim dogrusu etrafinda ve nokta nokta iki cizgi ile
belirtilen gliven aralgi icerisinde olmasi sebebiyle normal dagilm gosterdigi séylenebilir. Bu hesaplamadan
sonra arastirmalarda yayin yanhhgi olup olmadigi incelenmis, huni grafigine bakildiginda, meta analize dahil
edilen galismalarin orta bélimde toplandigl ve birlestirilmis etki blayuklGgini gosteren dikey ¢izginin her iki
yaninda, neredeyse simetrik bir sagiimin oldugu gorilmektedir. Arastirmalarin yayin yanhhgina sahip
olmadigini gosteren huni grafigine ek olarak; Orwin’s Fail-Safe N degeri, Duval ve Tweedie’nin kirp ve doldur

yontemi ile Egger testi sonugclarina gore de yayin yanliligi olmadigi sonucuna ulasiimistir.

Arastirmaya dahil edilen 37 calismadan elde edilen, erkek ve kadin bireylere ait veriler dogrultusunda
olusturulan rastgele etkiler modelinin sonucunda, erkek ve kadin 6gretmenlerin teknolojik pedagojik alan bilgisi
seviyelerine gbre Q istatistigi istatistiksel bakimdan anlamhdir Q (37)= 133.625, p<.001. Rastgele etkiler
modeline gére, % 95’lik gliven araliginin -0,132 alt siniri ile 0,015 {st sinirinda ortalama etki blydkluga ES= -
0,058 olarak erkeklerin teknolojik pedagojik alan bilgisi seviyeleri kadinlara gére daha yliksektir. Bunun sebebi
erkeklerin teknolojiye daha ilgili olmasi olabilir. Etki buylklugi degeri Cohen’in siniflandirmasina gore kiiglik
(small), Thaheimer’in siniflandirmasina gore ise -0,15 ile 0,15 araliginda oldugu i¢in 6nemsiz (neglegible) etkiye
sahiptir. Elde edilen sonug, alan yazinda gergeklestirilen diger ¢alismalarla karsilastirildiginda benzer sonuglara

ulasildigr anlasiimaktadir.
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Kaleli-Yilmaz (2015) tarafindan Turkiye’deki teknolojik pedagojik alan bilgisi ile ilgili 59 ¢alisma meta sentez
yontemiyle analiz edilmistir. Calismalarin énemli bir bélimiinde cinsiyet ile TPAB arasinda anlamh bir iligki
bulunmamistir. Tuncer ve Dikmen (2016), tarafindan yapilan 6 yiiksek lisans tezinin ele alindigi bir meta-analiz
¢alismasinda cinsiyetin TPAB yeterlikleri agisindan baskin bir bagimsiz degisken olmadigl sonucuna ulasiimistir.
Ergen, Yanpar ve Kanadli (2019) tarafindan Turkiye’de 2007-2017 yillari arasinda yayinlanan 14 makale ve 15
tezin dahil edildigi bir meta-analiz galismasinda, TPAB erkek puaninin, kadin toplam puandan daha yiksek

oldugu sonucuna ulasiimistir.

Arastirmada yer alan galismalarin tez tirine goére etki blytklikleri karsilastiriimistir, fakat galismalar arasi
varyans istatistiksel olarak anlamli degildir (QB= 2.586, p>.05). Dolayislyla, tez tirinin doktora veya yiiksek
lisans olmasi cinsiyetin TPAB lizerindeki etki blylikligiini degistirmedigi belirlenmistir. Orneklem grubuna gére
etki buytklukleri karsilastirilmis ve galismalar arasi varyans istatistiksel olarak anlamh ¢ikmamistir (QB= 3.884,
p>.05). Calismanin 6rnekleminin 6gretim elemanlari, 6gretmenler veya Universite 6grencilerinde secilmis
olmasi, cinsiyetin TPAB Uizerindeki etki blyiikligiini degistirmedigi sonucuna ulasiimistir. Orneklem sayisina
gore etki buytklikleri karsilagtiriimis, ¢calismalar arasi varyans istatistiksel olarak anlamh ¢ikmamistir (QB=
1.945, p>.05). Calismanin 6rneklem sayisinin 200’den asagi, 200-400 arasi veya 400’'lin (zerinde olmasi,
cinsiyetin TPAB Uzerindeki etki bayukliguni degistirmedigi belirlenmistir. Dolayisiyla, ¢alismalarin tez tiirtiniin
yuksek lisans veya doktora olmasi; 6rneklem grubunun 6gretim elemani, 6gretmen veya Universite 6grencisi
olmasi; 6rneklem sayisinin 200’den asagl, 200-400 arasi veya 400’ln Uzerinde olmasi cinsiyetin TPAB Uzerindeki

etkisini degistirmedigi sonucuna ulasiimistir.

TPAB, Tiirkiye’de son yillarda en ¢ok arastirma yapilan konulardan biri olarak dikkat cekmektedir. Bu ¢calismada
da cinsiyetin TPAB Uzerindeki etkisi meta-analiz yontemi ile arastirilmistir. Yapilacak ¢alismada tezlerin yaninda
makalelerde katilarak ¢alisma genisletilebilir. Yurt disinda yapilan ¢alismalar da katilarak meta-analiz ¢alismasi
yapilabilir. Cinsiyetin TPAB Uzerinde etkisinin disinda; mezuniyet seviyesi, arastirma yapilan yer, arastirma
Olceginin etkisi de incelenebilir. TPAB seviyelerinin alt bilesenleri olan TB (teknolojik bilgi), PB (pedagojik bilgi),
AB (alan bilgisi), PAB (pedagojik alan bilgisi), TPB (teknolojik pedagojik bilgi), TAB (teknolojik alan bilgisi)
seviyelerini 6lgen ¢alismalar ile de meta-analiz ¢calismasi yapilabilir. Erkeklerin TPAB seviyelerinin kadinlarindan
yliksek cikmis olmasi sebebiyle kadinlarin teknoloji ile ilgili egilimlerini arttirici, teknolojiye ilgilerini ¢ekici
calismalar yapilabilir. Teknoloji seviyelerini gelistirici kurslar, egitimler dizenlenebilir. Kamu spotu ile teknoloji

kullanimi hakkinda biling olusturulabilir.

ETiK METNI

Bu makalede dergi yazim kurallarina, yayin ilkelerine, arastirma ve yayin etigi kurallarina, dergi etik kurallarina

uyulmustur. Makale ile ilgili dogabilecek her tirli ihlallerde sorumluluk yazar(lar)a aittir.
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