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Abstract

The main purpose of this study is to create a technological pedagogical content knowledge
(TPACK) scale specific for preschool teachers. The secondary aim of the study is to test the
statistical significance of preschool teachers' TPACK levels according to age, seniority and
education level. A total of 311 preschool teachers participated in this study. First of all,
exploratory (EFA) and confirmatory (CFA) factor analyses and Cronbach Alpha reliability
analyses were performed on the scores of the participants from the 42-item scale. As a result of
EFA, four items that disrupted the structure were removed from the scale. The CFA results
showed that most of the goodness-of-fit indexes of the scale met the perfect fit criterion. After
the Cronbach Alpha reliability analysis, the internal consistency coefficient of the scale was
calculated as 0.95. In the second stage of the study, normality test, descriptive statistics, Kruskal
Wallis-H test and Pearson correlation analysis were performed on the scale data, respectively.
The results of the analysis showed that the TPACK levels of the participating teachers were high
and did not differ significantly according to age, seniority and education level. In addition, it
was revealed that there was a positive-high and significant relationship between TPACK total
scores and sub-dimension scores. In the light of these results, it is thought that the use of the

scale introduced in the preschool education literature in different contexts will contribute to the
literature in terms of the diversity of the results.
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In today's societies, there is a rapid change and development in the field of technology, as in every field.
One of the areas most affected by this change is education. The rapid development of technology
necessitates using technology in teaching environments and arranging it in a way that allows effective
participation of children (Solak, 2012). Especially in the last 30 years, the integration of computer
technology into learning and teaching environments has become an inevitable component of many new
education reforms in terms of education policy, pedagogy, curriculum and teaching resources (Chen,
2010). For this reason, the use of technology in the field of education helps to move from the traditional
method, to provide new teaching methods, and to increase the quality of education by increasing the
communication between the child and the teacher. This is an element that ensures the inclusion of
technology in early childhood education environments (Liang et al., 2013). In this period, since the small
muscle development of children has not been completed yet, learning becomes permanent by being
supported by audio and visuals thanks to the use of technology (Barrett et al., 2014).

Computers, tablets, mobile devices, games and electronic toys used to provide positive communication
between the teacher and the child are integrated into the classroom environment, contributing to the
development of the child (National Association for the Education of Young Children [NAEYC], 2012).
Research has shown that the use of technology can support children's memory development,
communication and problem-solving skills (Haugland, 1992), and innate musical skills (Panagiotakou
& Pange, 2010). However, the inclusion of technology in early childhood learning environments has
some advantages as well as some concerns. One of these concerns is the inhibition of children's
technology addiction or social skills development (Grimley & Allan, 2010; O'Mara & Laidlaw, 2011).
The existing literature agrees that preschool teachers have great responsibilities to avoid these concerns
(Aksan & Kutluca, 2021; Masoumi, 2015; Kara & Cagiltay, 2017). Here, first, it is expected that teachers
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will be able to use computers and the internet actively as a learning and teaching tool (Martinovic &
Zhang, 2012). In addition, they should prepare learning environments that are suitable for the classroom
environment, taking into account the interests and needs of children, and using different methods-
techniques (Rhodes, 2017). The more the teachers' ability to use technological materials in teaching
activities increases, the more positively their technological pedagogical competencies are affected
(Kabakci-Yurdakul, 2011). This revealed that preschool teachers should have technological pedagogical
content knowledge (TPACK), which allows them to integrate technology and pedagogy appropriately
in order to present unique contexts to children (Koehler & Mishra, 2009).

TPACK, which is an extension of pedagogical content knowledge proposed by Shulman (1986), has
emerged as a powerful concept to reveal the knowledge and skills teachers need to design lessons for
classes in line with 21% century standards (Harris et al., 2017). This model serves as a framework for
examining teachers' and prospective teachers' knowledge of technology use in education, based on three
basic knowledge domains: technological knowledge (TK), pedagogical knowledge (PK), and content
knowledge (CK). In addition, these fields have integrated with each other and revealed the following
sub-dimensions: technological pedagogical knowledge (TPK), technological content knowledge (TCK)
and pedagogical content knowledge (PCK) (Mishra & Koehler, 2006). Therefore, TPACK is formed by
the interaction of teachers' content knowledge, technology knowledge and the development of learning-
teaching knowledge and what is aimed here is to present a basic approach to technology-assisted subject
teaching of teachers by combining the aforementioned dimensions (Niess, 2005). Based on this
approach, there are many studies in the existing literature on determining the TPACK levels of preschool
teachers, teacher candidates, and the relationships between the dimensions (eg Liang, 2015; Ozdemir,
2016; Ozdurak-Singin & Gokbulut, 2020; Sancar-Tokmak, 2013). However, in these studies, it was
determined that data collection tools developed with a field overview were used and there were no data
collection tools developed for preschool teachers in the national literature. In addition, the claims that
the adaptation of the TPACK model to early childhood learning and teaching environments should have
a unique perspective are also important (Blackwell et al., 2016; Chai et al., 2013; Hsu et al., 2015). For
example, children need concrete/analogical representations of content knowledge that they are
developmentally inaccessible without any form of animation. Well-designed computer programs can
also facilitate the understanding and various development of preschool children (Hsu et al., 2011).
Considering this point of view, it is thought that it is necessary to develop a scale that will reveal the
relationships between preschool teachers' TPACK levels and TPACK sub-dimensions.

Rationale of the Study

Young children have always been viewed as a vulnerable population when it comes to technology,
leading to a sustained emphasis on the use of technology in developmentally appropriate ways in early
childhood (Blackwell et al., 2016). At the same time, early childhood educators and standards have
recognized that providing differentiated learning experiences according to the individual needs of
children may be easier through the use of technology (Blum & Parette, 2015; Conole et al., 2008;
NAEYC, 2012). However, preschool teachers need to consider the developmental levels and readiness
of children when using technological materials (Sayan, 2016). While planning, teachers should choose
technological tools according to children's ages and developmental stages; they should have sufficient
knowledge, skills, experience about the subject they are dealing with, and be able to plan how
technology will be included in education (Plowman & Stephen, 2007). However, the fact that teachers
are not adequately equipped to use technology and technological materials may cause them to feel
inadequate in integrating technology and pedagogy (Urban & Falvo, 2016). For this reason, the concept
of Technological Pedagogical Content Knowledge (TPACK) blended with content knowledge has come
to the fore in teacher training, as well as content knowledge, which includes having sufficient knowledge
and competence arising from the behaviorist understanding of the 1960s (Turkish Education Association
[TEA], 2009).

TPACK is considered a promising theoretical framework in terms of understanding the knowledge that
teachers need to integrate technology into their own teaching (Harris et al., 2017; Koehler et al., 2014;
Mishra and Koehler, 2006). Considering the integration of technology with early childhood learning
environments, it has emerged that this theoretical framework should be handled in a different context
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for preschool teachers (Lavidas et al., 2021; Liang et al., 2013; Ozdemir, 2016). For example, Blackwell
et al. (2016) suggested that attitudes towards the value of technology and pedagogical trends are even
more important in early childhood educators' use of technology compared to older children's teachers.
On the basis of this and previous rationales, the existing literature on TPACK was examined in depth
and its reflections on early childhood education settings were evaluated. Accordingly, in the literature,
it has been determined that there are studies to examine the TPACK levels of preschool teachers and
preservice teachers (eg Hsu et al., 2013; Lavidas et al., 2021), but general TPACK scales are used
predominantly in national studies (e.g., Altun, 2019; llkay, 2017; Ozdemir, 2016; Sancar-Tokmak et al.,
2013).

In the teacher education literature, many tools have been developed to identify technological
pedagogical content knowledge, which represents in-service or preservice teachers' integration of
pedagogical knowledge, content knowledge, and pedagogical content knowledge with technology (eg
Bilici et al., 2013; Sang et al., 2016; Schmidt et al. others, 2009). These tools are either specific to any
course (e.g., material development, Balcin & Ergun, 2016), discipline-specific (e.g., for mathematics
teachers, Onal, 2016; science education specific Kadioglu-Akbulut et al., 2020) or discipline-general
(Graham et al., 2009) were developed. As the structure of the developed scales; it was found to be in
accordance with the theoretical framework of technological pedagogical content knowledge (TPACK)
proposed by Koehler and Mishra (2009). These sub-dimensions are; content knowledge (CK),
pedagogical knowledge (PK), pedagogical content knowledge (PCK), technological knowledge (TK),
technology content knowledge (TCK) and technological pedagogical knowledge (TPK). When the
adaptation studies of the national scale TPACK Scale are examined, the most adapted measurement
tools by different researchers are; TPACK Self-Efficacy Scale (e.g., Ozturk & Horzum, 2011) developed
by Schmidt et al. (2009) and TPACK Self-Confidence Scale (e.g.; Timur & Tasar, 2011) developed by
Graham et al. (2009). In addition, it was determined that the participant group of these studies generally
consisted of teachers and teacher candidates from the elementary school (Ozturk, 2013), mathematics
(Onal, 2016) and science (Timur & Tasar, 2011) teaching fields. Therefore, it is thought that the TPACK
scale to be developed or adapted for preschool teachers will fill the gap in the national literature. In line
with these rationales, a part of the TPACK scale developed by Sang et al. (2016) in this study was
revised based on the context of preschool education and adapted into Turkish. For this purpose, answers
to the following research problems were sought:

1. What are the psychometric properties of the scale's validity and reliability?

2. What is the level of technological pedagogical content knowledge of preschool teachers?

3. Does the technological pedagogical content knowledge of preschool teachers differ significantly
according to the variables of seniority, education level and age?

Method

In this study, the TPACK scale was created, which allows to describe the integration levels of
technology, pedagogy and content knowledge of preschool teachers from different ages and seniorities.
This scale was adapted to the preschool context based on the TPACK scale of Sang et al. (2016) and
was supported with new items. Therefore, this research is a scale development research (Noar, 2009).
In addition, by means of this scale, both the TPACK levels of the participants were discovered and the
significance of the change according to variables such as education level, age and seniority was tried to
be determined. In this respect, this research is a relational survey research, which is one of the descriptive
research types (Buyukozturk et al., 2017). Therefore, in this study, first of all, the theoretical framework
related to TPACK was determined by scanning the existing literature. Then, the TPACK scale items of
Sang et al. (2016) were translated into Turkish and made suitable for preschool education with additional
items. The item pool created in this way was presented to expert opinions. Finally, the final version of
the scale was applied to preschool teachers and gained a valid and reliable structure.

Validity and Reliability of the Study
Within the scope of this study, the steps suggested by DeVellis (2016) were followed to adapt to Turkish
and preschool education of the scale developed by Sang et al. (2016). In this way, the TPACK scale was
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created, which allows preschool teachers to reveal the hidden features underlying technology, pedagogy
and content knowledge in an integrated manner.

Participants

A total of 311 preschool teachers participated in this research. Teachers are preschool teachers working
in institutions affiliated to the Ministry of National Education in the 2020-2021 academic year. In the
study, it was tried to reach the minimum sample quality mentioned by Tabachnick and Fidell (2015) in
order to ensure factorability. For this reason, it was thought that the sample size above 300 was
appropriate to obtain more valid and reliable evidence (Henson & Roberts, 2006). Details have been
presented in Table 1.

Table 1.
Sample Details
Seniority
Total
1-5 Years 6-10 Years 11 Years and Over
Associate’s Degree 17 20 8 45
Bachelor’s Degree 100 59 57 216
Master’s Degree 21 11 18 50
Total 138 90 83 311

According to the information in Table 1, this research, the study was carried out with the participation
of preschool teachers who are at the associate’s degree, bachelor’s degree and master’s degree.
Although it was revealed that preschool teachers with a bachelor's degree appeared in the research, the
presence of participants from other education levels adds diversity to the sample. On the other hand, it
is noteworthy that there are three types of seniority level teachers in Table 1. It is thought that this
diversity will serve to make the developed scale applicable to the field of preschool education. The
criterion of the number of items was also taken into account in determining the sample size. Hair et al.
(2010) stated that the sample size should be at least five times the number of items in the item pool in
scale development studies. Considering that the scale consists of 38 items, it can be assumed that the
number 311 is sufficient.

Scale Adaptation Process and Data Collection Tool

The steps followed for the adaptation of the scale developed by Sang et al. (2016) to Turkish and
preschool education within the scope of this study are as follows: literature review, obtaining necessary
permissions, adaptation to Turkish and preschool education, writing new items, taking expert opinions,
determining the measurement format, adding validity items, collecting data and evaluating items. The
mentioned steps have been detailed below.

Literature review
First of all, a detailed literature review was conducted on the concepts of technology, pedagogical
content knowledge and pedagogy in preschool education (Aksan & Kutluca, 2021; Nacar & Kutluca,
2020). Then, a literature review focused on determining both the conceptual background and
measurement tool related to TPACK was carried out. As a result of the literature review, many data
collection tools for determining TPACK were found (Jang and Tsai, 2012; Kabakci-Yurdakul et al.
2012; Dong et al. 2015). It was determined that these scales were developed based on the TPACK
theoretical framework proposed by Koehler and Mishra (2009). Accordingly, the common sub-
dimensions are content knowledge (CK), pedagogical knowledge (PK), pedagogical content knowledge
(PCK), technological knowledge (TK), technology content knowledge (TCK) and technological
pedagogical knowledge (TPK). It is assumed that the TPACK scale of Sang et al. (2016), which is based
on this research, meets all of these dimensions. Researchers directed a 42-item TPACK scale to 436
prospective teachers. As a result of their exploratory and confirmatory factor analysis, they developed a
TPACK scale consisting of 36 items and 8 factors. Sub-dimensions of the scale are CK, PCK, TK, TCK,
TPACK, PK, TPK and TPW. After detailed scans, it was observed that there is no TPACK scale for
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preschool teachers in the literature. Therefore, both an idea about the sample scale items and the
conceptual framework of the scale were created.

Obtaining necessary permissions
After a detailed literature review, permission to use was obtained from the researchers who developed
the scale via e-mail. In addition, for the Turkish version of the form in the following processes, the
necessary permissions were obtained by applying to the Ethics Commission of Istanbul Aydin
University.

Adaptation to Turkish and preschool education

The related scale items were translated into Turkish by adhering to the existing theoretical framework.
After the translation, attention was paid to the compatibility of each item with the preschool education
integrated structure. In this way, sub-dimensions and items suitable for the context of preschool
education were determined. Analytical coding and categorization were done while creating the
dimensions and items mentioned here. For example, cross-matching was made between the technology
knowledge sub-dimension and curriculum development areas. All items translated into Turkish have
been revised specifically for preschool education environments.

Writing new items

Before starting to write new items, attention was paid to whether the sub-dimensions included in the
theoretical framework of TPACK were integrated with preschool education. In addition, the articles
already translated into Turkish were also used. The items were written hypothetically with the help of
conceptual dimensions that include each dual cross-theme (preschool education x TPACK sub-
dimensions). Another expert researcher in preschool education, technology and pedagogical content
knowledge participated in this process. First of all, the expert and authors wrote the item independently,
and then came together and the items were renewed or removed from the pool through negotiations. In
this way, the items were cross-checked theoretically and conceptually and made ready for expert
opinions. There are 53 items in total in the item pool.

Taking expert opinions

In order to run the validity and reliability analysis processes on the item pool, which were translated into
Turkish and adapted to the preschool context, new items were added, primarily preschool education
(n=2), technology (n=1), TPACK (n=1) and measurement and evaluation (n=1) expert opinions were
obtained from academicians with doctoral studies in their fields. Then, expert opinions were obtained
from academicians who are experts in the field of ensuring the language validity of the items, first in
English (n=1) and then in Turkish (n=1). Other experts were also allowed to make language-related
arrangements. All experts expressed their opinions on the scale items sent to them in table format in
Excel. Each expert scored between 0 and 2 (adequate, should be improved, insufficient) for the scale
items. This process to calculate the level of content validity is called the Lawshe Technique. Nine items
with an average of content validity below .80 were removed from the form and the content validity index
of the form was calculated as .96 (Allen & Yen, 2002).

Determining the measurement format
Evaluation results from each expert have been cross-compared and necessary adjustments have been
made on the items. As a result of the arrangements made, a 42-item form was created. Opposite each
sentence in the scale, there are options of Strongly Agree (5), Agree (4), Undecided (3), Disagree (2)
and Strongly Disagree (1). Therefore, a participant who evaluates the items in the scale can give the
items scores ranging from 1-5.

Adding validity items
Two control items were added to the 42-item scale in order to get more valid and reliable answers. There
is a directive (Please do not mark this item) for participants not to respond to this control item. In this
way, it was ensured that the participants gave sincere and realistic answers to the scale items.

Collecting data
The final version of the scale was administered to a total of 311 participants and data were collected for
validity and reliability analysis. The data collection process was carried out in the 2020-2021 academic
year. First of all, ethics committee approval was obtained from the ethics committee of Istanbul Aydin
University (2020/11; meeting date: 22.12.2020). Then, a Likert-type scale form, which also contains
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demographic information, was created. This form consists of two parts. In the first part, the demographic
information including education level, age and seniority variables is included in the second part of the
Likert type scale. The data collection process was carried out through the Google Forms platform.

Evaluating items
Based on the data collected in this study, exploratory factor analysis (EFA) was used to test the construct
validity of the scale, confirmatory factor analysis (CFA) to determine the culture compatibility, and
Cronbach's Alpha reliability analysis to determine the internal consistency. All details for these
processes are detailed under the Data Analysis heading.

Data Analysis

In order to obtain accurate results from the measured structure, the data analysis process that started
with EFA should continue with CFA (Cabrera-Nyugen, 2010; Henson & Roberts, 2006). Therefore, in
this study, EFA and CFA were performed on the same data set. When the EFA and CFA analyzes were
examined throughout the literature, it was concluded that some data were obtained from a single sample
(Ozgen and Bayram, 2019; Kutluca et al., 2018) and some from different samples (Sarikaya and
Sokmen, 2021; Suer and Oral, 2021). Dogan et al. (2017) tried to determine which application would
yield more valid results by comparing the EFA and CFA results obtained from a single sample with the
EFA and CFA results obtained from different samples. The researchers found that there would be no
significant difference in error between the results when the sample size criteria were followed. They
also stated that dividing samples of 500 or less into two for EFA and CFA might pose a risk in terms of
the validity of the results. Based on this rationale, the answers of 311 preschool teachers were used
together for EFA and CFA in this study.

In this process, firstly, exploratory factor analysis (EFA) was carried out using the SPSS 20.0 program.
EFA works on the concept known as dimensionality reduction, where measurable and observable
variables can be reduced to fewer unobservable latent variables that share a common variance
(Bartholomew et al., 2011). Essentially, EFA searches the data and provides guidance on the number of
factors (Carpenter, 2018). Considering the relationships between variables, the purpose of factor
analysis is to find a small number of new and conceptually significant variables (factors) by bringing
together a certain number of interrelated variables (Field, 2013). Thus, it will be possible to explain how
the structure obtained depending on the results obtained with the measurement tool created to measure
an unknown structure. Before starting factor grouping and associations through EFA, Kaiser-Meyer
Olkin (KMO) and Barlett Sphericity tests were performed on the data to test the suitability of the sample
for factor analysis. Two main criteria are considered here: (1) KMO value should be higher than 0.60,
(2) Barlett Sphericity test result should be p<0.001 (Field, 2013). Then, principal component analysis
was performed to determine the number of factors and to include or exclude items from the relevant
factors (Cokluk et al., 2012). Here, the Monte Carlo approach is applied to reduce the factor numbers
on a more rational basis. The Monte Carlo approach is a simulation technique that provides the
calculation of the eigenvalues of the factors that are likely to emerge based on 1000 different samples
depending on the number of items and participants (Thomopoulos, 2012). Through this approach, the
eigenvalues of possible factors were calculated based on the adaptability of at least 1000 different
samples, taking into account the number of items and participants. Eigenvalues of Monte Carlo and EFA
eigenvalues were compared (Robert & Casella, 2013). In addition, the scree graph created according to
the factor eigenvalues was also taken into consideration. In this graph, which is considered more
accurate than the basic eigenvalue rule, interpretations of the factor numbers were made based on high
acceleration and rapid decreases (D'agostino and Russell, 2005).

Varimax rotation technique was used to reset the correlations between the factors and to assist in the
interpretation of the factors. Rotation is required to more clearly define the factors (or dimensions) of
the scale. Oblique and orthogonal rotation techniques are two types of rotation methods researchers can
use. Content analyses reveal that most academics use Varimax, an orthogonal rotation that forces factors
to be uncorrelated (e.g., Kutluca et al., 2018; Norris and Lecavalier, 2010). In this study, the varimax
rotation technique was used based on this rationale. In order to determine the number of factors, the
lower limit of the item eigenvalue was taken as 1.00. In addition, the lower limit of factor loading of
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each item was taken as .40 (Pallant, 2013) and the lower limit of the differences of each item within the
factors was taken as .10 (Kline, 2015). Item selections were made in accordance with these criteria, and
factor analysis processes were run repeatedly until construct validity was achieved (Buyukozturk, 2018).
After the factorization process, factor naming was made for the scale items collected under each factor
based on TPACK and preschool education literature.

In the second stage of the data analysis, CFA was conducted in order to give a more theoretical structure
to the factors reached in EFA and to test the adequacy of the relationship between the factors (Cokluk
et al., 2012). CFA tries to validate hypotheses and uses path analysis diagrams to represent variables
and factors (Child, 2006). CFA is a form of structural equation modeling that explains how a previously
defined and limited multidimensional structure confirms the existing hypothesis and explains its
adaptation to the current culture with the help of path analysis diagrams (Brown, 2015). Through CFA,
it was discovered that the level of the relationship between the factors reached in EFA, whether the
correlations between the factors are independent or not, and whether the factors adequately explain the
established model (Orcan, 2018). Accordingly, CFA not only confirms the number of basic dimensions
of the scale (factors) and the model of item-factor relationships (factor loads), but also provides
convincing evidence for the convergent and discriminant validity of theoretical constructs (Wu &
Estabrook, 2016). The first criterion in CFA is that the t values of the items collected under each factor
exceed the critical threshold of 1.96. It is assumed that items below this value distort the aforementioned
model and therefore should be removed from the model (Child, 2006).

The maximum likelihood method was used to estimate the parameters of the model (Murray et al. 2019).
The model was tested according to the results of the fit statistics and modification indices. Modification
indices provide an estimate of how much the chi-square value should fall from the overall model when
a fixed or constrained parameter is freely estimated (Brown, 2015). A high index of variation between
the two elements indicates that including a path between these two elements should improve the overall
fit of the model. Based on the premise that for a new path to be included in the model, it must be
meaningful within the theoretical framework, including the new path makes sense not only statistically
but also theoretically (Harrington, 2009). Accordingly, a set of fit indices were calculated to provide
information about the adequacy of the appropriate model (Cokluk et al. 2012). Some of these indexes
are chi-square/degrees of freedom ratio (X2/SD), goodness of fit index (GFI), adjusted goodness of fit
index (AGFI), normed index of fit (NFI), root mean square error (RMR), and root mean square
approximation error (RMSEA). A ¥2/SD ratio of less than 2 indicates a good fit, and a ¥2/SD ratio of
less than 5 indicates an acceptable fit (Sumer, 2000). According to Hoe (2008), RMSEA values less than
.05 indicate good fit, values up to .08 show reasonable fit, and values between .08 and .10 show mediocre
fit. Bentler and Bonnett (1980) suggest that NFI and NNFI values greater than .90 reflect a good model
fit. Bentler (1990) suggested that a CFI value is less affected by sample size and gives a more accurate
estimate than NNFI (Hartwick and Barki, 1994). The CFI also ranges from 0 to 1, with larger values
indicating better fit. Again, CFI values greater than .95 indicate a better fit for the data, and CFI values
greater than .90 are considered acceptable (Schermelleh-Engel et al., 2003). In addition, AGFI must be
greater than 0.85, CFI 0.95, NFI 0.90 and NNFI greater than 0.95 (Secer, 2017). The Cronbach Alpha
reliability coefficient was calculated to explore the consistency of the scale itself and its sub-dimensions,
which was finalized after EFA and CFA.

At the last stage of the data analysis, Kolmogorov-Smirnov normality test was performed on the data
containing the final scale items (Genceli, 2007). After that, descriptive statistics were used to determine
the minimum, maximum, standard deviation and mean values of the data. Finally, the Kruskal Wallis-
H test was conducted to determine whether the TPACK scores of preschool teachers changed
significantly according to the variables of age, seniority and education level. In addition, Pearson
Correlation analysis was conducted to determine the level, direction and significance of the relationship
between PSE-TPACK total scores and the mean scores of the sub-dimensions (Buyukozturk, 2018).

Findings
In this part of the study, the findings related to the validity and reliability analyses of the PSE-TPACK
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scale are included. In addition, findings regarding the effects of preschool teachers' TPACK levels and
age, seniority and educational status on TPACK scores are presented. In the validity and reliability study,
first of all, the results of EFA performed on the TPACK scale to which 311 preschool teachers responded
were presented. Among the EFA results, the results of Kaiser-Meyer-Olkin (KMO) and Bartlet
Sphericity Test, scree plot, and factor loading values after Monte Carlo and Varimax rotation are
included, respectively. After the EFA, the PSE-TPACK scale and Cronbach Alpha values for its sub-
dimensions were presented. Finally, the interpretations of the path diagram and goodness-of-fit indices
related to CFA are included. After determining the psychometric properties of the scale, Kolmogorov-
Smirnov normality test, descriptive statistical values and analysis of variance results are presented.

EFA Results for the PSE-TPACK Scale

EFA was performed with the responses of the participants to 42 items in the PSE-TPACK scale. Before
starting the EFA, the Kaiser—Meyer—Olkin (KMO) value for sampling adequacy and the suitability of
the data set for EFA were determined by the Barlett Sphericty Test value. The results of these tests are
presented in Table 2.

Table 2.

Sampling Adequacy Measurement of EFA

Kaiser-Meyer-Olkin (KMO) ,925
Chi-square value 8933,359

Bartlett Test of Sphericity df 703
p ,000

In line with the values given in Table 2, the KMO value was found to be 0.93. The KMO coefficient
reached here can be defined as an excellent value. According to this value, it can be said that the sample
size is quite sufficient in terms of factorization of the scale. On the other hand, the result of the Bartlett
Sphericity test was found to be significant (y2= 8933,359, df= 703; p<.01). Barlett's Test is used to test
whether the correlation matrix is the unit matrix and according to the result, it is determined whether the
factor model is appropriate or not. Likewise, this value showed that the scale data had appropriate
sufficiency for factor analysis (Buyukozturk, 2018). The results of the KMO coefficient and Bartlett
Sphericity test, which are well above the limit value (.60) suggested in the literature, showed that the
sample presented a factorable environment in terms of size (Field, 2013). On the other hand, a scree plot
showing the factor eigenvalues was created in order to establish a rational basis for the factor load values
and numbers to be reached before the principal components analysis and varimax rotation and to make
a healthier decision (Figure 1).

12,54

10,0

5,07

Eigenvalues

257

0,09 aal

rT T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 17T
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Figure 1. Scree-Plot Graph of Factor Eigenvalues and Numbers

By producing a visual graph of the eigenvalues derived from the factors, this test allows researchers to
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estimate the number of factors to retain (Carpenter, 2018). Here, the high acceleration and rapid declines
between the points on the graph, in other words, the excess of the slope between the points gives a clue
about the number of factors. It is also accepted that the decisions made with this graph are more accurate
than the eigenvalue rule (Preacher & MacCallum, 2003). When the scree graph given in Figure 1 is
examined, it can be seen that the slope between the five points is more accelerated and steeper than the
others. Here, each interval between two points from the point where the downward trend is seen
represents a factor (Cokluk et al. 2012). Accordingly, it was revealed that a high-accelerated and rapid
decline was observed among the first six points, while the accelerations among the others were very
close to each other. This showed that the scale had a five-factor structure. However, Monte Carlo (MCA)
calculations for factor eigenvalues were made to address this idea in a more theoretical structure
(Thomopoulos, 2012). The decision expressions are also included in Table 3, where the eigenvalues
calculated with the help of principal components analysis and the Monte Carlo calculation values are
compared. Here, the basic expectation is that the eigenvalues calculated with the help of EFA are above
1.00 and higher than the eigenvalues calculated by the MCA.

Table 3.

Decision Results on Comparison of EFA and MCA Eigenvalues
Factors EFA Monte Carlo (MCA) Decision
Factor-1 13,85 1,79 ACCEPT
Factor-2 4,27 1,70 ACCEPT
Factor-3 2,42 1,63 ACCEPT
Factor-4 2,34 1,57 ACCEPT
Factor-5 1,65 1,52 ACCEPT
Factor-6 1,24 1,47 REJECT
Factor-7 1,19 1,43 REJECT

According to the values given in Table 3, the TPACK scale, which is assumed to consist of seven sub-
dimensions with an eigenvalue greater than 1.00 by the EFA calculation, was compared with the
eigenvalues obtained in the Monte Carlo analysis, and it was revealed that five factors were suitable for
ACCEPTANCE. Therefore, it can be said that the TPACK scale consists of five factors. Based on this
information, the data were re-included in the principal component analysis process by fixing the factor
number to five. In this direction, 42 items of the scale were included in the principal components analysis
with the factor number of five, and varimax axis rotation was performed in order to facilitate the
interpretation of the factors. Information on the load values after rotation and the percentage of variance
explained by each factor are presented in Table 4.

According to the values given in Table 4, it is seen that the PSE-TPACK scale consists of five sub-
dimensions. The items collected under each factor were highlighted with shading. When the criteria
mentioned above were applied, four items from the 42-item TPACK scale were excluded from the scale
on the grounds that they did not meet the criteria. When the factor loads of these items were examined,
it was seen that the loads were at acceptable levels above 0.45 (Secer, 2017). In its final form, the scale
consists of 38 items in total. Items 26, 35, 36 and 37 were excluded from the scale because their load
was less than 0.40 or the load difference value between them and any other item was less than 0.1.
Relevant factors explain 65% of the assumption that preschool teachers are embedded in their
technological pedagogical content knowledge. This value is well above the variance weight, which
should be at least 30% (Buyukozturk, 2018). Each of the five factors mentioned here has been given
theory-based names (Figure 2).
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Principal Component Analysis Results of PSE-TPACK Scale Data

Factor Load Values After Varimax Rotation

Items

Factors

Factor-1

Factor -2

Factor -3

Factor -4

Factor -5

Item-12
Item-13
Item-11
Item-14
Item-15
Item-16
Item-10

,828
,821
,819
,812
,804
, 187
,756

Item-3
Item-5
Item-4
Item-6
Item-7
Item-9
Item-2
Item-1
Item-8

753
753
709
691
685
674
662
644
580

Item-24
Item-23
Item-22
Item-30
Item-34
Item-32
Item-25
Item-31
Item-33
Item-27

,755
123
712
,653
,650
,642
,627
,620
,556
476

428

,419

Item-18
Item-17
Item-20
Item-19
Item-21
Item-29
Item-28

,805
,784
(42
734
,620
,594
473

Item-41
Item-40
Item-39
Item-38
Item-42

,806
,7196
779
,701
671

Rate of Variance

Total
Factor-1
Factor-2
Factor-3
Factor-4
Factor-5

64,54
14,67
13,54
13,50
11,76
11,06

The first of the five factors (Factor-1) explained about 15% of the variance. Items 10, 11, 12, 13, 14, 15
and 16 were collected under Factor-1. Loads of these substances; It varies between 0.76 and 0.83.
Factor-1 was named as PSE-TPACK. For example, Item-10, which is one of the items grouped under
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this factor; "I can deal with children's misconceptions without using technology", while Item-15 is "I
can involve children in applied activities without using technology". The first of the given items relates
the understanding of technology and children, while the other relates technology and teaching
strategies. This situation revealed that the related items integrate technology and pedagogical content
knowledge components with each other for preschool teachers.

( N\

TECHNOLOGICAL PEDAGOGICAL CONTENT KNOWLEDGE SCALE
FOR PRESCHOOL TEACHERS

. J

( )

PSE-TPACK PSE-PCK PSE-TPK PSE-TK PSE-TCK

. J/

Figure 2. Factor Nomenclature of the PSE-TPACK Scale

Factor-2, which explains a 14% variance, represents nine items 1, 2, 3, 4, 5, 6, 7, 8 and 9. Loads of items
collected under Factor-2; it varies between 0.58 and 0.75. When the nine related items were evaluated
together, Factor-2 was named as PSE-PCK. For example, Item-6; “I can help children understand how
they learn”. This item refers to children's understandings, which are a component of pedagogical content
knowledge in preschool education, regardless of technology. Another example of Factor-2 is Item-1.
The item "I have sufficient information about the achievements and indicators in the preschool
education curriculum” is an item related to the curriculum knowledge of pedagogical content
knowledge. Factor-3, called PSE-TPK, explains a 14% variance. Items collected under this factor; 22,
23, 24, 25, 27, 30, 31, 32, 33 and 34 and item load values; it varies between 0.48 and 0.76. Item-25,
which states "Using technology while teaching, allows me to express myself comfortably™ is given as an
example.

There are seven items under Factor-4, which explains a variance of approximately 12%. These items are
as 17, 18, 19, 20, 21, 28 and 29. Load values of the items under the relevant factor; it varies between
0.47 and 0.81. This factor was named as PSE-TK. The items represent general information about the
technology. Item-20, “I keep up with important new technologies” is given as an example. Finally,
Factor-5 can partially explain 11% of the variance of the relevant variable in terms of relative values. In
this context, five items numbered 38, 39, 40, 41 and 42 were determined as Factor-5. Load values of the
items under the relevant factor; it varies between 0.67 and 0.81. An example of Item-38 is given as “I
can use special software to conduct research on preschool education” for Factor-5, which is called PSE-
TCK.

Cronbach Alpha Reliability Analysis Results for PSE-TPACK Scale

The five factors obtained after principal component analysis and varimax rotation in EFA, and the values
obtained from the Cronbach Alpha reliability analysis performed for the entire scale have been given in
Table 5.

Table 5.
PSE-TPACK Scale Cronbach Alpha Values
Factor Number of Items Nurrl;ber of Items Cronbach’s Alpha
emoved
PSE-TPACK 7 0 0,94
PSE-PCK 9 0 0,91
PSE-TPK 10 1 0,89
PSE-TK 7 0 0,90
PSE-TCK 5 3 0,93
PSE-TPACK Scale Total 38 4 0,95
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As seen in Table 5, the overall Cronbach alpha internal consistency coefficient was found to be 0.95 in
the reliability study of the PSE-TPACK scale. When the related value is evaluated in terms of the sub-
dimensions of the scale; The Cronbach alpha internal consistency coefficients of the factors named PSE-
TPACK, PSE-PCK, PSE-TPK, PSE-TK and PSE-TCK are as follows: (0.94), (0.91), (0.89), (0.94)
(0.90), (0.93). According to Pallant (2013), these values, which are well above the critical threshold
(.70), revealed that the scale has excellent applicability.

CFA Results for the PSE-TPACK Scale

After EFA and Cronbach Alpha reliability analyses, CFA was conducted to test the cultural
compatibility of the PSE-TPACK scale and to explore the construct fit of the five-factor model. As a
result of the applied DFA, interpretations were made on the basis of both the t values in the path diagram,
the fit indices and the x2/sd value. First of all, a path diagram including t values for each item is given
in Figure 3.
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Figure 3. Path Diagram of the Factor Structures of the PSE-TPACK Scale

In the given path diagram, each t value is expected to exceed 1.96. Therefore, the t values in Figure 3
were found to be between 8.19 and 19.92. On the other hand, evaluations based on fit indices and ¥2/SD
value revealed that the model's chi-square value (¥2=2059.2; N=311; DF=655; p=0.00) was significant
for all items. Schermelleh-Engel et al. (2003) suggested that these values are appropriate values for an
acceptable scale structure. This result shows that the theoretical structure and cultural compatibility of
the model reached is high (Cokluk et al. 2012).

The fit values and standard fit criteria of the proposed model are presented in Table 6. Accordingly,
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appropriate interpretations were made for each criterion. The accepted goodness of fit criteria for the
model resulting from the confirmatory factor analysis are as follows: ¥2/SD<3, GFI1>0.90, AGFI>0.80,

NFI>0.90, NNFI>0.90, and CFI>0, 90 (Kline, 2015).

Table 6.
Goodness of Fit Indices for the TCI-TPACK Scale
Types of Index Péar_fect- Fit Acceptable Fit Obtained Index DECISION
riterion Criteria
X?SD 0-3 3-5 (2053’,12;1655) Acceptable
RMSEA .00<value<.05 .05<value<.10 0,083 Acceptable
CFI .95< value<1.00 .90< value<.95 0,95 Perfect
NNFI .95<value<1.00 .90< value<.95 0,95 Perfect
NFI .95<value<1.00 .90< value<.95 0,93 Perfect
SRMR .00<value<.05 .05< value<.08 0,07 Perfect
GFI .95<value<1.00 .90< value<.95 0,91 Acceptable
AGFI .90< value<1.00 .85< value<.90 0,87 Acceptable

According to the CFA results performed through the LISREL 8.7 program, the ratio of the chi-square
value (2059.2) to the degrees of freedom (655) of the TCI-TPACK scale is 3.14. In addition, the values
of goodness of fit for the model given in Table 6 and revealed by DFA are as follows: GFI1=0.91,
AGF1=0.87, NFI1=0.93, NNFI=0.95, CFI=0.95, SRMR =0.07 and RMSEA=0.08. Among these values,
CFI1, NNFI, NFI and SRMR values indicate perfect fit. On the other hand, y2/SD, RMSEA, GFI and
AGFI values show an acceptable fit (Brown, 2015).

Therefore, the final version of the TCI-TPACK scale, which consists of 38 items and 5 sub-dimensions,
was made applicable as a five-point Likert scale. The lowest score that can be obtained from the related
scale is 38, while the highest score is 190. A high score indicates that the participant's technological
pedagogical knowledge level is high. The normative mean value for the scale is 114.

Findings Concerning the Mean Scores of PSE-TPACK

First of all, Kolmogorov-Smirnov normality test was conducted on the responses of the preschool
teachers participating in the study to the final version of the PSE-TPACK scale, which reached a valid
and reliable structure after EFA, Cronbach Alpha and CFA. Test results are presented in Table 7.

Table 7.
PSE-TPACK Kolmogorov-Smirnov Normality Test Results
N X Standard Deviation p
PSE-TPACK 311 29,84 4,94 ,000
PSE-PCK 311 40,00 5,01 ,000
PSE-TPK 311 42,30 6,24 ,000
PSE-TK 311 30,20 4,58 ,000
PSE-TCK 311 20,13 4,17 ,000
TPACK-TOTAL 311 162,5 18,96 ,000
p<.05

When the values in Table 7 were examined, it was revealed that the mean scores of the whole TCI-
TPACK scale and its sub-dimensions did not comply with the normal distribution (p<.05). This result
shows that non-parametric tests should be applied on the scale data. The findings obtained in the
statistical analyses are presented in detail below. First of all, the descriptive statistical results of the
preschool teachers' mean PSE-TPACK scores are detailed with the help of Table 8.
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Table 8.
Descriptive Statistics Results of PSE-TPACK Average Scores
N Minimum Maximum X Standard Deviation

PSE-TPACK 311 10 35 29,84 4,940
PSE-PCK 311 17 45 40,00 5,016
PSE-TPK 311 20 50 42,30 6,238
PSE-TK 311 11 35 30,20 4,577
PSE-TCK 311 5 25 20,13 4,168
TPACK-TOTAL 311 63 190 162,47 18,955

In Table 8, the minimum, maximum and average values of the answers given by the preschool teachers
regarding the PSE-TPACK scale and its sub-dimensions are presented. Accordingly, the minimum and
maximum values for the scores of the participants in the PSE-TPACK sub-dimension are 10 and 35. The
arithmetic mean for the relevant sub-dimension is X=29.8. The minimum value received by the
participants from the PSE-PCK sub-dimension is 17, the maximum value is 45. It is concluded that the
arithmetic mean is X=40.0.

Another finding in Table 7 is related to the mean scores of the preschool teachers' PSE-TPK sub-
dimension. The minimum value for the scores the participants got from the items grouped under the
relevant factor was found to be 20, while the maximum value was 50. The arithmetic mean of this sub-
dimension is X=42.3. Finally, the minimum values that the participating teachers got from the PSE-TK
and PSE-TCK sub-dimensions were 11 and 5, respectively, while the maximum values were 35 and 25.
When evaluated in terms of arithmetic means, X=20.2 and X=20.1 values were obtained, respectively.
When all sub-dimensions are taken together, total scores of PSE-TPACK scale were obtained.

The minimum value for the total scores obtained from the relevant scale is 63 and the maximum value
is 190. The average score from the scale is X=162.5. Therefore, according to the findings, it was
concluded that the average scores of the preschool teachers participating in the research in all of the
PSE-TPACK scale and its sub-dimensions were higher than the normative values. This result shows that
participant teachers have high level of technological pedagogical knowledge in preschool education.
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Table 9.
Kruskal Wallis H-Test Results for Age Variable
poE N s T T e
v 22-26 43 27,72 133,70 3 3,92 270
> 26-30 151 30,03 157,09
T 31-35 54 30,11 159,76
L 36 and over 63 3059 167,86
a Total 311 29,84
22-26 43 37,79 120,97 3 13,16 ,084
S 26-30 151 40,61 163,46
E 31-35 54 38,78 139,96
4 36 and over 63 41,10 178,13
Total 311 40,00
22-26 43 40,74 141,58 3 2,22 528
X 26-30 151 42,77 162,65
" 31-35 54 41,83 149,62
& 36 and over 63 42,63 157,75
Total 311 42,30
22-26 43 29,65 155,20 3 2,21 531
X 26-30 151 30,82 162,46
Ul 31-35 54 29,31 141,44
g 36 and over 63 29,84 155,93
Total 311 30,20
22-26 43 19,23 137,31 3 5,14 162
S 26-30 151 20,81 167,63
E 31-35 54 19,65 149,03
4 36 and over 63 19,52 149,15
Total 311 20,13
v 22-26 43 155,14 130,87 3 6,02 111
g g 26-30 151 165,04 165,49
&. 5 31-35 54 159,69 145,41
W= 36 and over 63 163,68 161,80
o Total 311 162,47

Based on these results, the Kruskal Wallis-H Test was performed on the data to determine the change
in the total scores of the preschool teachers' PSE-TPACK scale according to age. Test results are detailed
in Table 9. According to this, when the average scores of the participant teachers regarding the whole
PSE-TPACK scale and its sub-dimensions are evaluated according to the age variable, it was concluded
that age did not have a significant effect for any score group.

When considered in terms of total scores, it was revealed that the preschool teachers' technologic
pedagogical content knowledge in the 26-30 age range was higher than that of the participants in the
other age groups (X=165.0; RS=165.5). However, according to the Kruskal Wallis H-Test results, there
was no statistically significant difference between the mean scores of these four groups [x3(3) = 6,02,
p>,05].

The Kruskal Wallis-H Test was conducted on the data in order to determine the change in the total scores

of the PSE-TPACK scale of the preschool teachers participating in the study according to seniority.
According to the results detailed with the help of Table 10, it was concluded that the variable of seniority
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did not significantly differentiate the mean scores of the whole PSE-TPACK scale and its sub-
dimensions.

Table 10.
Kruskal Wallis H-Test Results in Terms of Seniority Variable
SENIORTY N X F;zrr‘nk DFerge’;ejncq’f X2 P
S 1-5 years 138 29,84 156,19 2 392 820
I 6-10 years 90 29,57 151,79
E 11-15 years 83 30,16 160,25
o Total 311 29,84
v 1-5 years 138 39,92 146,82 2 3,13 209
O 6-10 years 90 40,24 168,02
L 11-15 years 83 39,89 158,23
o Total 311 40,00
Y 1-5 years 138 43,26 170,64 2 4,65 ,128
o 6-10 years 90 41,40 143,10
L 11-15 years 83 41,67 145,64
o Total 311 42,30
v 1-5 years 138 30,91 165,68 2 3,74 ,154
F 6-10 years 90 30,02 154,25
'éé 11-15 years 83 29,14 141,80
Total 311 30,20
v 1-5 years 138 20,82 168,51 2 4,80 ,160
e 6-10 years 90 19,89 152,12
L 11-15 years 83 19,27 139,40
o Total 311 20,13
5 ~ 1-5 years 138 164,75 163,22 2 1,97 373
< < 6-10 years 90 161,12 154,22
E o 11-15 years 83 160,13 145,92
@D~ Total 311 162,47

Based on the data in Table 10, when considered in terms of total scores, it has been revealed that the
technological pedagogical content knowledge of preschool teachers with a seniority between 1-5 years
is higher than that of the participants in other seniorities (X=164,8; RS=163,2). In addition, it can be
said that as the years of seniority increase, the TPACK level decreases. However, Kruskal Wallis H-
Test results show that preschool teachers' PSE-TPACK mean scores do not differ significantly by .05
according to the seniority variable [x?(2) = 1,97, p>,05]. This finding revealed that TPACK decreased
as seniority increased, but this decrease was not statistically significant. Finally, the results of the
Kruskal Wallis-H Test performed on the data in order to determine the changes in the total and sub-
dimensions’ scores of the preschool teachers according to the level of education are presented in Table
11.
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Table 11.
Kruskal Wallis H-Test Results in Terms of Education Level Variable
Education Level N X F\S’ank Degrees of X2 p
um Freedom
v Associate’s Degree 45 29,40 153,93 2 3,50 174
% Bachelor’s Degree 216 29,65 152,06
E Master’s Degree 50 31,04 178,06
2 Total 311 29,84
Associate’s Degree 45 38,98 151,58 2 5,33 ,069
é Bachelor’s Degree 216 39,94 151,33
W Master's Degree 50 4122 18335
B Total 311 40,00
Associate’s Degree 45 40,69 136,72 2 2,71 ,258
é Bachelor’s Degree 216 42,53 158,74
%'i;J) Master’s Degree 50 42,74 164,60
Total 311 42,30
Associate’s Degree 45 28,58 129,59 2 5,17 ,075
'%. Bachelor’s Degree 216 30,42 159,30
inJ) Master’s Degree 50 30,70 168,58
Total 311 30,20
Associate’s Degree 45 19,87 149,98 2 5,49 ,064
é Bachelor’s Degree 216 19,92 151,61
("}J, Master’s Degree 50 21,28 183,59
B Total 311 20,13
¢ Associate’s Degree 45 157,51 143,70 2 5,57 ,062
E g Bachelor’s Degree 216 162,47 153,03
5)5 g Master’s Degree 50 166,98 183,08
& Total 311 162,47

The results of the analysis given in Table 11 show that the mean scores of the PSE-TPACK scale do not
differ significantly by .05 according to the level of education [x?(2) = 5,57, p>.05]. When evaluated in
terms of sub-dimensions, it was seen that the same situation was valid. This finding revealed that the
education level variable did not significantly affect the technological pedagogical content knowledge of
preschool teachers. When Table 11 is examined, it can be seen that the PSE-TPACK total and sub-
dimension scores of the participants in Master’s Degree education are higher than the average scores of
the participants in other education levels. This finding, although there is no significant difference,
revealed that TPACK increases as the education level increases.

In this study, the level and significance of the relationship between the TPACK scale and its sub-

dimensions adapted to the context of preschool education were also evaluated. The correlation values
determined by the Pearson correlation test are given in Table 12.
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Table 12.
Pearson Correlation Values of PSE-TPACK Scale Scores
TPACK-TOTAL PSE-TPACK PSE-PCK PSE-TPK PSE-TK PSE-TCK

TPACK-TOTAL () - ,682 , 167 172 ,806 77
PSE-TPACK 682 ,561 ,284 ,365 414
PSE-PCK 767 561 - ,404 ,520 444
PSE-TPK 772 ,284 404 e ,586 547
PSE-TK ,806 ,365 ,520 586 0 - ,630
PSE-TCK AT 414 444 547 630 -
p<.05

According to the values in Table 12, the correlations between the total score of the PSE-TPACK scale
and the sub-dimension scores ranged from ,682 to ,806. On the other hand, it was observed that the
correlations among the sub-dimensions varied between .284 and .630. According to Buyukozturk
(2018), correlation coefficients between 0.7-1.0 can be defined as strong, between 0.30-0.70 as medium,
and between 0.0-0.30 as weak correlation. Accordingly, it was determined that there was a mostly high,
positive and significant (p<0.05) relationship between the scale total scores and the sub-dimension
average scores. On the other hand, it was found that the correlations between the sub-dimensions were
mostly moderate, positive and significant.

Conclusion and Discussion

The aim of this research is to create a technological pedagogical content knowledge (TPACK) scale
specific for preschool teachers. The secondary aim of the study is to determine the level of technological
pedagogical content knowledge of preschool teachers and the statistical significance of the change
according to age, seniority and education level. In order to achieve this aim, the TPACK scale was
adapted with 311 preschool teachers. After the literature-based discussion of the findings reached in this
study, the most striking results are given below:

1. The PSE-TPACK scale, which consists of 38 items and five sub-dimensions, is a valid and
reliable scale in accordance with the context of preschool education.

2. The PSE-TPACK scale and the five sub-dimensions cover have a total variance rate of 65%.

3. Sub-dimensions of the PSE-TPACK scale has been named as PSE-TPACK (7 items), PSE-PCK
(9 items), PSE-TPK (10 items), PSE-TK (7 items) and PSE-TCK (5 items).

4. Preschool teachers have high technological pedagogical content knowledge, which is
determined by the PSE-TPACK scale.

5. Age, seniority and education level do not significantly differ in preschool teachers' technological
pedagogical content knowledge.

6. It was found that there was a positive-high and significant relationship between the PSE-
TPACK scale total scores and sub-dimension scores.

The results obtained in this part of the research are discussed in the light of the relevant literature. The
results obtained in the studies presented on the theoretical basis were also taken into account. One of the
results obtained in this study is that the preschool teachers participating in the research have obtained
evidence for the validity of the PSE-TPACK scale, which consists of 38 items and five sub-dimensions,
in accordance with the preschool context. The dimensions appearing in PSE-TPACK are TPACK, PCK,
TPK, TK, and TCK. The scale dimensions used in some studies in the literature seem to be compatible
with this. On the other hand, some seem to be incompatible with this. For example, Mishra and Koehler
(2006) used TPACK scales consisting of six sub-dimensions in their study, seven sub-dimensions in
Schmidt et al. (2009) and four sub-dimensions by Graham et al. (2009). The scales used by Lee and Tsai
(2010) and Koh et al. (2014) in their research have five sub-dimensions. This situation reveals that the
sub-dimensions of TPACK are also theoretically confirmed by the scale in this study. In addition to
these, it was determined that the average of the scores of the participant group in PSE-TPACK was
higher than the normative scores. It was determined that the preschool teachers included in the study
had high TPACK levels. This situation shows that teachers contribute to the learning processes of
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students by following technology and technological materials (Aksan & Kutluca, 2021; Sancar-Tokmak
etal., 2013). In early childhood, teachers need to be able to integrate technology into education and have
the ability to plan by considering the individual development of children (Margerum-Leys & Marx,
2002). As aresult of these, it has been seen that the more the teachers' skills in using technology materials
increase, the more their technological pedagogical field competencies will increase (Kabakci-Yurdakul,
2011). The findings of this research reveal that the participating preschool teachers will not have
problems in meeting the specified standards.

The results obtained based on the validity and reliability of the PSE-TPACK scale are consistent with
the research findings of Kabakci-Yurdakul (2011), Sahin (2011) and Bagheri (2020). Kabakci-Yurdakul
(2011) who conducted her study with 995 preservice teachers, reached the finding of a valid and reliable
measurement tool as a result of the analyses she made. Sahin (2011) revealed that the TPACK scale
consisting of 47 items, which he applied to 348 preservice teachers, was a valid and highly reliable scale.
In addition, Bagheri (2020), who worked with 206 English teachers, concluded that it is a valid and
reliable tool to measure the TPACK levels of the participant group. Ercan and Kan (2004) stated that
high validity depends on the ability to express the variable to be measured. At the same time, within the
concept of reliability, they defined it as the stability of the values obtained from repeated measurements
with the same facilities as the measurement tool. In the mentioned studies, it was determined that the
TPACK scale was valid and reliable in accordance with the context.

According to another result reached in this study, the PSE-TPACK scale and its sub-dimensions
represent 65% of the variance. Since the TPACK scale, which consists of 42 items, did not meet the
criteria, it was removed from the scale and its final version was formed as 38 items. Considering the
factor loadings of the obtained items, the results were found to be acceptable. Items 26, 35, 36 and 37
with factor loadings below 0.40 or with a load difference value less than 0.1 with another item were
excluded from the scale. As a result, scale items and factors including preschool teachers' technological
pedagogical content knowledge show 65% of the assumed variance. Buyukozturk (2018) stated that the
minimum value that should be is 30%. The 65% variance rate resulting from the TPACK scale is well
above this. When the literature was examined, the TPACK scale developed by Bilici and Guler (2016)
was conducted with 435 teachers. Consisting of 30 items, the scale consists of four sub-dimensions. The
results of the analysis showed that the reliability of the study was 0.95 and the total variance explained
was 65%.

In this study, the sub-dimensions of the PSE-TPACK scale has been named as PSE-TPACK (7 items),
PSE-PCK (9 items), PSE-TPK (10 items), PSE-TK (7 items) and PSE-TCK (5 items). When the five
sub-dimensions were examined, items 10, 11, 12, 13, 14, 15 and 16, which were handled within the
scope of Factor-1, were named as PSE-TPACK. When the items included here are examined, item-10 is
“| can address children's misconceptions without using technology”, item-15 is “I can involve children
in applied activities without using technology”. Considering these and other items, it is associated with
technological and pedagogical content knowledge. Koehler and Mishra (2009) stated that the definition
of TPACK is the application as a process of transferring knowledge by integrating technology materials
with educational processes. Preschool teachers with high TPACK should be experienced in planning
and mastering technological materials in order to actively use materials in the learning process, to solve
positive-negative conceptual confusions that may occur in students, and to intervene immediately in
problem situations (Atasoy et al., 2015). It is seen that early childhood should be used in order to acquire
TPACK contents that develop creativity, prompt thinking and develop problem-solving skills in
children. Considering the factor-2 items, 1, 2, 3, 4, 5, 6, 7, 8 and 9 were handled and named as PSE-
PCK. When the articles are examined, item-6 is “I can help children understand how they learn”. Here,
regardless of technology, it refers to the understanding of children, which is the component of
pedagogical content knowledge in preschool education. Another example of factor-2 is item-1. It is seen
that the item "I have sufficient information about the achievements and indicators in the preschool
education curriculum” is an item related to the curriculum knowledge of pedagogical content
knowledge.

Shulman (1986) stated that the concept of PCK is a field of knowledge formed by the integration of
content knowledge and pedagogical content knowledge. Mishra and Koehler (2006) stated that PCK is
a teacher's ability to have knowledge of learning and teaching approaches appropriate to the course
content and to plan appropriately for a more qualified teaching. It is considered very important to know
how to integrate the field knowledge and the method to be applied in the education process. When the
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Factor-3 items, which are named as PSE-TPK, consisting of 10 items are examined, they are 22, 23, 24,
25, 27, 30, 31, 32, 33 and 34. An example can be given as item-25, "Using technology while teaching
allows me to express myself comfortably”. In addition, item-27 “I can effectively use social media (eg
Facebook, Youtube, etc.) in my daily life.” can be associated with the determination of teachers'
technological pedagogical knowledge. Margerum-Leys and Marx (2002) stated that for the concept of
TPK, knowing the pedagogical benefits and limitations of technological materials. In addition to this
concept, Schmidt et al. (2009) expressed it as the selection, planning and application of technological
material integrated into the teaching process in accordance with the child's cognitive level. It should not
be forgotten that the important thing in TPK is to make technological materials functional in the
education process beyond their general usage areas and to plan the educational environment without
ignoring the individual differences of children (Margerum-Leys & Marx, 2002).

When factor-4 items are examined, it is seen that item numbers are 17, 18, 19, 20, 21, 28 and 29. This
factor was named as PSE-TK. When the items are examined, it is seen that they contain general
statements about technology. Examples include “I keep up with important new technologies” and “I can
effectively use collaboration tools (e.g. Google Site, Google Doc) in teaching and in everyday life.”. TK
includes being able to adapt to the developing technology world, using various technological tools and
having the knowledge of skills related to them (Harris et al., 2017). McGrath et al. (2011) stated that
teachers with technology knowledge are more effective in planning and implementing the educational
process. Technological knowledge, which is a whole with technology, is in a constantly changing and
developing structure. Teachers need to keep up-to-date technology and follow the information in order
to avoid disruptions in daily life, work environment and education process. According to Plowman and
Stephen (2007), teachers' use of technology materials and keeping up with technological developments
will make the education process more dynamic. At the same time, this situation allows the education
process to be prepared in a way that attracts the attention of children. Finally, it is seen that Factor-5
consists of items 38, 39, 40, 41 and 42. Items 38 and 40 can be given as examples for Factor-5, which
is called PSE-TCK. Item-38 is "I can use special software to do research on preschool education”. On
the other hand, item-40 is "I can create self-directed learning activities using appropriate information
and communication technological tools". According to Niess (2005), TCK is to have knowledge about
the ability to use technology materials to increase the quality of learning. In addition, TCK covers the
integration of knowledge and skills for the use of technological tools into field teaching (Graham et al.,
2009). In general, it is not enough for teachers to only have knowledge about the subjects they will
convey to their students, it is also important that they choose and use appropriate technological materials
for the subjects. What is important here is that the selected technological material facilitates learning.
For TCK, the teacher should have a good content knowledge as well as technology knowledge (Koehler
& Mishra, 2009).

When the literature was examined, Schmidt et al. (2009) developed a TPACK scale based on Shulman's
pedagogical content knowledge skills, and after factor analysis, they obtained a scale consisting of seven
dimensions as TK, CK, PK, PCK, TCK, TPK, and TPACK. Archambault and Barnett (2010) developed
a three-dimensional scale consisting of TK, PCKand TPACK. Jang and Tsai’s (2012) scale, which
consists of eight-factor substructure, was named as CK, PK, PCK, context knowledge, TK, TPK, TCK
and TPACK. In general, TPACK scales consisting of at least three and at most eight factors were found
in the literature. Another finding obtained from the study is the conclusion that preschool teachers have
high technological pedagogical content knowledge determined by the PSE-TPACK scale. Early
childhood teachers with TPACK skills are expected to have a high level of knowledge about how to
integrate technology into the learning process, how to solve misconceptions, and selection of materials
suitable for the subject area (Koehler & Mishra, 2009). According to Niess (2005), TPACK is defined
as taking into account the needs of the individual and the learning process in order to plan, follow and
provide feedback in accordance with the teaching subjects. Considering these statements, the idea
emerges that preschool teachers should have high TPACKSs and integrate technological materials with
other pedagogical strategies appropriately.

The final version of the scale used in the study consisted of 38 items and five sub-dimensions.
Accordingly, the lowest score that can be obtained from the scale was determined as 38 and the highest
score as 190. When the results are examined, it is seen that the TPACK levels of preschool teachers are
high. It was observed that the average scores they got from the whole TPACK scale and its sub-
dimensions applied to the preschool teachers were higher than the normative values. This result also
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confirms the findings of the studies in the literature (e.g.; Liang et al., 2013; Ozdemir, 2016; Ozdurak-
Singin & Gokbulut, 2020). According to another result obtained from the study, age, seniority and
Singin level do not significantly differentiate the TPACK of preschool teachers. When the results are
evaluated on the basis of the literature, while they are consistent with the research results of Ozdurak-
Singin and Gokbulut (2020), they are not compatible with the research results of Alqurashi et al., (2017)
and Chuang and Ho (2011). This may have revealed that the TCI-TPACK scale in this study showed
resistance to change in terms of different groups, even though there were different results from the
literature. Finally, the correlation values between the total scale score and the sub-dimension scores
ranged from ,682 to ,806. In addition, it was determined that the correlation values of the sub-dimensions
among themselves varied between ,284 and ,630. In this context, the existence of generally high, positive
and significant relationships between the PSE-TPACK total scale score and the sub-dimension average
scores indicates that the scale has a strong structure in applying it to different groups (Dogan et al.,
2017).

Recommendations
The recommendations made as a result of the discussion of the results obtained in this study with the
literature are given below.

1. The use of the scale, which was brought to the preschool education literature within the scope
of this research, in different samples will contribute to the literature in terms of the diversity of
the results. In this context, applications can be made in more specific provinces and districts.

2. The sub-dimensions of the relevant scale can be investigated as qualitative. In this way, an
answer to the "how" question regarding the integration of technology and pedagogy in early
childhood learning environments can be sought.

3. More different problem areas (e.g., Web 2.0 tools, STEM applications, etc.) can be focused on
to explore the reflection of TPACK on early childhood learning environments for preschool
teachers.

4. Different studies can be conducted by using the scale developed in this study by considering the
variables (e.g., pedagogical beliefs, epistemological beliefs, self-efficacy, etc.) that are thought
to predict the technology use of preschool teachers.
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Ozet

Bu arastirmamin temel amact okul oncesi ogretmenlerine yonelik teknolojik pedagojik alan
bilgisi (TPAB) olgegi olusturmaktir. Arastirmanin ikincil amaci ise okul éncesi 6gretmenlerinin
TPAB diizeylerinin yag, kidem ve 6grenim diizeyine gore istatistiksel anlamliligini test etmektir.
Arastirmaya toplamda 311 okul dncesi 6gretmeni katilmistir. Katilimcilarin 42 maddeden
olusan olgekten aldiklar: puanlar iizerinde oncelikle agimlayict (AFA) ve dogrulayici (DFA)
faktor analizleri ve Cronbach Alpha giivenirlik analizleri yapumistir. AFA sonucunda yapiyi
bozan dort madde olgekten ¢ikarilmistir. DFA sonuglari, olgegin uyum iyiligi indekslerinin

Okul Oncesi cogunun miikemmel uyum kriterine uydugunu géstermistir. Cronbach Alpha giivenirlik analizi

Ogretmenleri sonrasi dlgegin i¢ tutarlik katsayist 0,95 olarak hesaplanml;tlr. A rastirmanin ikinci_awmasz@da
. olgek verileri iizerinde swrastyla normallik testi, betimsel istatistik, Kruskal Wallis-H testi ve

Teknoloji . T X e .

- B Pearson korelasyon analizi ger¢eklestirilmistir. Analiz sonuglari, katilimci 6gretmenlerin TPAB
TEKnOI(_)J"_( !DEdagOJ'k diizeylerinin  yiiksek oldugunu ve yas, kidem ve oOgrenim diizeyine anlamli olarak
Alan Bilgisi Sfarklilasmadigint gostermistir. Ayrica TPAB toplam puanlart ile alt boyut puanlart arasinda
TPAB pozitif-yiiksek ve anlamli bir iliskinin oldugu ortaya ¢tkmistir. Bu sonuglar is1ginda, okul oncesi
Okul Oncesi Egitim egitim literatiiriine kazandwrilan 6lgegin farkly baglamlarda kullanilmasinin  sonuglarin

cesitliligi agisindan literatiire katki saglayacag diigiiniilmektedir.
Atif igin Yalcin, Z. B. & Kutluca, A. Y. (2023). Validity and reliability study of the

technological pedagogical content knowledge (TPACK) scale for preschool teachers.
MSKU Journal of Education, 10(1), 1-27. DOI: 10.21666/muefd.1072821

Glintimiiz toplumlarinda her alanda oldugu gibi teknoloji alaninda da hizli bir degisim ve gelisim
yasanmaktadir. Bu degisimin en ¢ok etkilendigi alanlardan biri de egitimdir. Teknolojinin hizla
gelismesi Ogretim ortamlarinda teknolojiden yararlanmayi ve cocuklarin etkin katilimina imkan
saglayacak sekilde diizenlemeyi gerekli kilmaktadir (Solak, 2012). Ozellikle son 30 yilda bilgisayar
teknolojisinin 6grenme ve dgretme ortamlarina entegrasyonu, egitim politikasi, pedagoji, miifredat ve
Ogretim kaynaklar1 agisindan birgok yeni egitim reformunun kagiilmaz bir bileseni haline gelmistir
(Chen, 2010). Bu nedenle egitim alaninda teknoloji kullanimi1 geleneksel yontemden uzaklasip, yeni
Ogretim yontemleri saglamay1 ve ¢ocuk ile 6gretmen iletisimini artirarak egitimin niteliginin artmasini
saglamaktadir. Bu durum, teknolojinin erken ¢ocukluk egitim ortamlarina da dahil edilmesini saglayan
bir unsurdur (Liang ve digerleri, 2013). Bu donemde c¢ocuklarin kiiciik kas gelisimi heniiz
tamamlanamadigi i¢in teknoloji kullanimi sayesinde 6grenmeler ses ve gorsellerle desteklenerek kalici
hale gelmektedir (Barrett ve digerleri, 2014).

Ogretmen ile ¢cocuk arasinda olumlu iletisimi saglamak icin kullanilan bilgisayarlar, tabletler, mobil
cihazlar, oyunlar, elektronik oyuncaklar smif ortamlarina entegre edilerek ¢cocugun gelisimine katki
saglanmaktadir (National Association for the Education of Young Children [NAEYC], 2012).
Arastirmalar, teknoloji kullaniminin ¢ocuklarin hafiza geligimini, iletisim ve problem ¢ozme becerilerini
(Haugland, 1992) ve dogustan gelen miizik becerilerini (Panagiotakou ve Pange, 2010)
destekleyebilecegini gostermistir. Fakat teknolojinin erken g¢ocukluk 6grenme ortamlarina dahil
edilmesi avantajla birlikte icerisinde bazi endiseleri de barindirmaktadir. Cocuklarin teknoloji
bagimlilig1 veya sosyal becerileri gelisimlerine ket vurulmasi, bu endiselerin basinda gelmektedir
(Grimley ve Allan, 2010; O'Mara ve Laidlaw, 2011). Mevcut literatiir bahsi gecen bu endiselerin
gerceklesmemesi i¢in okul Oncesi dgretmenlerine biiyiik gorevler diistigii konusunda hem fikirdir
(Aksan ve Kutluca, 2021; Masoumi, 2015; Kara ve Cagiltay, 2017). Burada dncelikle 6gretmenlerin

4 Bu makale birinci yazarin yiiksek lisans tezinden iiretilmistir.
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bilgisayar ve interneti bir O6grenme ve Ogretme araci olarak aktif bir sekilde kullanabilmesi
beklenmektedir (Martinovic ve Zhang, 2012). Ayrica sinif ortamina uygun, c¢ocuklarin ilgi ve
ihtiyaglarini géz oniine alarak ve farkli yontem-teknikler kullanarak 6grenme ortamlarini hazirlamalar
gerekir (Rhodes, 2017). Ogretmenlerin &gretim etkinliklerinde teknolojik materyalleri kullanim
becerileri ne kadar artarsa ayni oranda teknolojik pedagojik yeterlilikleri de o oranda olumlu
etkilenmektedir (Kabakg¢i-Yurdakul, 2011). Bu da okul dncesi 6gretmenlerinin ¢ocuklara benzersiz
baglamlar sunmalari i¢in teknoloji ile pedagojiyi uygun bir sekilde biitiinlestirmelerine olanak saglayan
teknolojik pedagojik alan bilgisine (TPAB) sahip olmalar1 gerektigini ortaya ¢ikarmistir (Koehler ve
Mishra, 2009).

Shulman (1986) tarafindan 6n siiriilen pedagojik alan bilgisinin bir uzantis1 olan TPAB, dgretmenlerin
21. yiizy1l standartlarina uygun siniflar i¢in dersler tasarlamak i¢in ihtiya¢c duydugu bilgi ve becerileri
ortaya ¢ikarmak icin gii¢lii bir kavram olarak ortaya ¢ikmistir (Harris ve digerleri, 2017). Bu model,
Ogretmen ve dgretmen adaylariin egitimde teknoloji kullanimina iligkin bilgilerini incelemek igin iig
temel bilgi alanina dayali bir gergeve gorevi goriir: teknolojik bilgi (TB), pedagojik bilgi (PB) ve alan
bilgisi (AB). Ayrica bu alanlar birbiriyle biitiinleserek su alt boyutlar1 da ortaya ¢ikarmustir: teknolojik
pedagojik bilgi (TPB), teknolojik alan bilgisi (TAB) ve pedagojik alan bilgisi (PAB) (Mishra ve
Koehler, 2006). Dolayisiyla, TPAB &gretmenlerin sahip oldugu alan bilgisi, teknoloji bilgisi ve
O0grenme-Ogretme bilgisinin gelisiminin etkilesimiyle olugmaktadir ve burada amaglanan sey bahsi
gecen boyutlarin birlestirilmesiyle 6gretmenlerin teknoloji destekli konu alan 6gretimi konusunda temel
bir yaklasim sunmaktir (Niess, 2005). Bu yaklasima dayali olarak mevcut literatiirde okul Oncesi
Ogretmen ve 6gretmen adaylariin TPAB diizeylerini ve boyutlar arasindaki iliskileri belirlemeye dair
cok sayida arastirma bulunmaktadir (6rn; Liang, 2015; Ozdemir, 2016; Ozdurak-Singin ve Gokbulut,
2020; Sancar-Tokmak, 2013). Fakat bu arastirmalarda alan genel bakis agisiyla gelistirilmis veri
toplama araglarmin kullanildigi ve 6zellikle ulusal literatiirde okul 6ncesi 6gretmenlerine yonelik
gelistirilmis herhangi bir veri toplama aracinin bulunmadig: belirlenmistir. Ayrica TPAB modelinin
erken ¢ocukluk 6grenme ve 6gretme ortamlarina uyarlanmasinin kendine has bir bakis agisina sahip
olmasi gerektigine yonelik iddialar da 6nemli bir yer tutmaktadir (Blackwell ve digerleri, 2016; Chai ve
digerleri, 2013; Hsu ve digerleri, 2015). Ornegin c¢ocuklar, herhangi bir animasyon tiirii olmaksizin
gelisimsel olarak erisemeyecekleri alan bilgisinin somut/analojik temsillerine ihtiyag duyarlar. Iyi
tasarlanmis bilgisayar programlari, okul 6ncesi ¢agindaki ¢ocuklarin anlamalarini ve gesitli gelisimlerini
de kolaylastirabilir (Hsu ve digerleri, 2011). Bu bakis acis1 goz 6niinde bulundurularak, okul 6ncesi
ogretmenlerinin TPAB diizeylerini ve TPAB alt boyutlar1 arasindaki iliskileri iyi bir sekilde ortaya
cikaracak bir 6lgek gelistirmenin gerekli oldugu diistintilmiistiir.

Arastirmanin Onemi

Kiiciik ¢ocuklar, konu teknoloji oldugunda her zaman savunmasiz bir niifus olarak gdriilmiis ve bu
durum, erken cocukluk doneminde teknolojinin gelisimsel olarak uygun sekillerde kullanimina siirekli
vurgu yapilmasma yol agmustir (Blackwell ve digerleri, 2016). Ayni zamanda erken g¢ocukluk
egitimcileri ve standartlar, gocuklarin bireysel ihtiyaglarina gore farklilastirilmis 6grenme deneyimleri
saglamanin teknoloji kullanimi araciligiyla daha kolay olabilecegini kabul etmislerdir (Blum ve Parette,
2015; Conole ve digerleri, 2008; NAEYC, 2012). Fakat okul oncesi &gretmenlerinin teknolojik
materyallerden yararlanirken c¢ocuklarin gelisim diizeyleri ve hazirbulunusluklarini g6z Oniinde
bulundurmalari gerekmektedir (Sayan, 2016). Ogretmenler planlama yaparken ¢ocuklarin yaslarina ve
gelisim diizeylerine gore teknolojik araglar1 se¢meli; ele aldiklar1 konu hakkinda yeterli bilgi, beceri ve
deneyime sahip olmal1 ve teknolojinin egitime nasil dahil edilecegini planlayabilmelidir (Plowman ve
Stephen, 2007). Fakat Ogretmenlerin teknoloji ve teknolojik materyallerin kullaniminda yeterli
donanimda olmamasi, onlarin teknoloji ile pedagojiyi biitiinlestirme konusunda kendilerini yetersiz
hissetmelerine neden olabilmektedir (Urban ve Falvo, 2016). Bu nedenle 6gretmen yetistirmede, 1960’11
yillarin davraniggr anlayisindan dogan yeterli bilgi ve yetkinlik sahibi olmay1 i¢eren alan bilgisinin yan1
sira, alan bilgisi ile harmanlanmis Teknolojik Pedagojik Alan Bilgisi (TPAB) kavrami 6n plana ¢ikmaya
baglamistir (Tiirk Egitim Dernegi [TED], 2009).

TPAB, 6gretmenlerin teknolojiyi kendi Ogretimlerine entegrasyonu igin ihtiyag duydugu bilgileri
anlamak acisindan umut verici bir teorik ¢erceve olarak kabul edilir (Harris ve digerleri, 2017; Koehler

ve digerleri, 2014; Mishra ve Koehler, 2006). Teknolojinin erken ¢ocukluk 6grenme ortamlariyla
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biitlinlestirilmesi agisindan diisiiniildiigiinde, bu teorik ¢ercevenin okul dncesi 6gretmenleri i¢in farkl
bir baglamda ele alinmasi gerektigi ortaya ¢ikmigtir (Lavidas ve digerleri, 2021; Liang ve digerleri,
2013; Ozdemir, 2016). Ornegin; Blackwell ve digerleri, (2016) teknolojinin degerine ve pedagojik
egilimlere yonelik tutumlarin daha biiylik ¢ocuklarin Ogretmenlerine kiyasla erken ¢ocukluk
egitimcilerinin teknoloji kullaniminda daha da 6nemli oldugunu 6ne siirmiistiir. Bu ve daha 6nceki
rasyoneller temelinde TPAB ile ilgili mevcut literatiir derinlemesine incelenmis ve 6zellikle erken
cocukluk egitimi ortamlarina yansimalari degerlendirilmistir. Buna gore literatiirde, okul Oncesi
Ogretmen ve 6gretmen adaylarinin TPAB diizeylerini inceleme amagh aragtirmalarin bulundugu (6rn;
Hsu ve digerleri, 2013; Lavidas ve digerleri, 2021) fakat 6zellikle ulusal arastirmalarda agirlikli olarak
alan genel TPAB &lgeklerinin kullanildig: tespit edilmistir (6rn; Altun, 2019; Ilkay, 2017; Ozdemir,
2016; Sancar-Tokmak ve digerleri, 2013). Ogretmen egitimi literatiiriinde, hizmet ici veya oncesi
ogretmenlerin pedagojik bilgilerini, alan bilgilerini ve pedagojik alan bilgilerini teknoloji ile
biitiinlestirme durumlarini temsil eden teknolojik pedagojik alan bilgisini belirlemek i¢in bir¢ok arag
gelistirilmistir (6rn; Bilici ve digerleri, 2013; Sang ve digerleri, 2016; Schmidt ve digerleri, 2009). Bu
araclar ya herhangi bir derse 6zgii (6rn; materyal gelistirme, Bal¢in ve Ergiin, 2016) ya alana ozgii
(6rnegin matematik 6gretmenleri igin, Onal, 2016; bilim egitimine 6zgii Kadioglu-Akbulut ve digerleri,
2020) ya da alan genel (Graham ve digerleri, 2009) olarak gelistirilmiglerdir.

Gelistirilen dlgeklerin yap1 olarak; Koehler ve Mishra (2009) tarafindan onerilen teknolojik pedagojik
alan bilgisinin (TPAB) teorik ¢er¢evesine uygun oldugu goériilmiistiir. Bu alt boyutlar; alan bilgisi (AB),
pedagojik bilgi (PB), pedagojik alan bilgisi (PAB), teknolojik bilgi (TB), teknoloji alan bilgisi (TAB) ve
teknolojik pedagojik bilgi (TPB) seklindedir. Ulusal 6lcekteki TPAB Olgegi uyarlama ¢alismalart
incelendiginde, farkli aragtirmacilar tarafindan en ¢ok uyarlamasi yapilan dlgme araglarinin Schmidt ve
digerleri (2009) tarafindan gelistirilmis olan TPAB Ozyeterlik Olgegi (6rn; Oztiirk ve Horzum, 2011)
ve Graham ve digerleri (2009) tarafindan gelistirilmis olan TPAB Ozgiiven Olgegi (6rn; Timur ve Tasar,
2011) oldugu belirlenmistir. Ayrica bu arastirmalarm katilimer grubunun genel olarak sinif (Oztiirk,
2013), matematik (Onal, 2016) ve fen bilgisi (Timur ve Tasar, 2011) gretmenligi alanlarindan 6gretmen
ve Ogretmen adaylarimin olusturdugu tespit edilmistir. Dolayisiyla okul 6ncesi 6gretmenlerine yonelik
gelistirilecek veya uyarlanacak TPAB 6lgeginin 6zellikle ulusal literatiirdeki boslugu dolduracagi
diistiniilmektedir. Belirtilen bu rasyoneller dogrultusunda bu arastirmada Sang ve digerleri (2016)
tarafindan gelistirilen TPAB 6l¢eginin bir kismi okul 6ncesi egitim baglamina dayali olarak revize
edilmis ve Tiirk¢eye uyarlanmistir. Bu amag¢ dogrultusunda asagidaki arastirma problemlerine yanit
aranmistir.

1. Olgegin gegerligi ve giivenirligine ait psikometrik dzellikleri nelerdir?

2. Okul 6ncesi 6gretmenlerinin teknolojik pedagojik alan bilgileri ne seviyededir?

3. Okul 6ncesi 6gretmenlerinin teknolojik pedagojik alan bilgileri; kidem, 6grenim diizeyi ve yas
degiskenlerine gore anlamli olarak farklilasir m1?

Yontem

Bu arastirmada, farkli yas ve kidemlerden okul oncesi 6gretmenlerinin teknoloji, pedagoji ve alan
bilgilerini biitiinlestirme diizeylerini betimlemeye olanak saglayan TPAB o6lgegi olusturulmustur. Bu
6lcek Sang ve digerlerinin (2016) TPAB 6lgegi temel alinarak okul 6ncesi baglamina uyarlanmis ve
yeni maddelerle de desteklenmistir. Dolayisiyla bu arastirma bir dlgek gelistirme arastirmasidir (Noar,
2009). Ayrica bu dlgek araciligiyla katilimeilarin hem TPAB diizeyleri kesfedilmis hem de 6grenim
diizeyi, yas ve kidem gibi degiskenlere gore degisiminin anlamlilig1 tespit edilmeye calisilmistir. Bu
yoniiyle bu arastirma, betimsel arastirma tilirlerinden iliskisel tarama arastirmasidir (Biytlikoztiirk ve
digerleri, 2017). Dolayisiyla bu arastirmada oncelikle mevcut literatiir taranarak TPAB ile ilgili teorik
cergeve belirlenmistir. Ardindan Sang ve digerlerinin (2016) TPAB o6lcek maddeleri Tiirkce’ye
cevrilerek ek maddelerle birlikte okul 6ncesi egitime uygun hale getirilmistir. Bu sekilde olusturulan
madde havuzu uzman gorislerine sunulmustur. Son olarak O6lgegin nihai hali, okul 0&ncesi
Ogretmenlerine uygulanarak gecerli ve giivenilir bir yapiya kavusturulmustur.
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Arastirmanin Gegerliligi ve Giivenilirligi

Bu calisma kapsaminda Sang ve digerleri (2016) tarafindan gelistirilen dlgegin Tiirk¢e ve okul dncesi
egitime uyarlanmasi i¢in DeVellis’in (2016) one siirdiigli adimlar izlenmistir. Bu sekilde, okul 6ncesi
ogretmenlerinin teknoloji, pedagoji ve alan bilgilerinin altinda yatan gizil 6zellikleri biitlinlesik olarak
ortaya ¢ikarmaya olanak saglayan TPAB 6l¢egi olusturulmustur.

Katihmeilar

Bu aragtirmaya toplamda 311 okul dncesi 6gretmeni katilmistir. Ogretmenler, 2020-2021 egitim-
Ogretim yilinda MEB’e bagli kurumlarda gorev yapan okul Oncesi 0gretmenleridir. Arastirmada,
faktorize edilebilirligi saglamak icin Tabachnick ve Fidell’in (2015) bahsettigi minimum orneklem
niteligine ulasilmaya c¢alisilmistir. Bu nedenle 300’{in {izerindeki 6rneklem sayisinin daha gegerli ve
glivenilir kanitlar elde etmek i¢in uygun oldugu diistiniilmistiir (Henson ve Roberts, 2006). Detaylar
Tablo 1’de sunulmustur.

Tablo 1.
Orneklem Detaylar
Kidem
Boliim Pra— Toplam
1-5Y11 6-10 Y1l 11 Y1l ve Uzeri
On Lisans 17 20 8 45
Lisans 100 59 57 216
Lisansiistii 21 11 18 50
Toplam 138 90 83 311

Tablo 1°deki bilgilere gore bu arastirma; én lisans, lisans ve lisanstistii egitim diizeylerinde olan okul
Oncesi 6gretmenlerinin katilimiyla gergeklestirilmistir. Arastirmada agirlikli olarak lisans mezunu okul
Oncesi Ogretmenlerinin boy gosterdigi ortaya ¢iksa da diger egitim diizeylerinden katilimcilarin da
bulunmasi, 6rnekleme cesitlilik katmaktadir. Diger yandan Tablo 1°de, {i¢ ¢esit kidem diizeyinden
ogretmenin yer aldigi dikkat cekmektedir. Bu gesitliligin gellstlrllen Olcegin okul dncesi egitim alanina
uygulanabilir olmasina hizmet edecegi diisiiniilmiistiir. Orneklem biiyiikliigiiniin belirlenmesinde
madde sayisi kriteri de dikkate alinmistir. Hair ve digerleri (2010) 6lgek gelistirme ¢aligmalarinda
orneklem biiyiikliigiiniin madde havuzunda yer alan madde sayisinin en az bes kat1 olmasi gerektigini
belirtmistir. Ilgili 6lgegin 38 maddeden olustugu diisiiniildiigiinde 311 sayismin yeterli oldugu
varsayilabilir.

Olcek Uyarlama Siireci ve Veri Toplama Araci

Bu c¢alisma kapsaminda Sang ve digerleri (2016) tarafindan gelistirilen 6l¢egin Tiirk¢e ve okul dncesi
egitime uyarlanmasi i¢in izlenen adimlar su sekildedir: literatiir taramasi, gerekli izinlerin alinmasi,
Tiirk¢e ve okul dncesi egitime uyarlama, yeni madde yazimi, uzman goriislerinin alinmasi, él¢gme
bigiminin belirlenmesi, gecerlik maddelerinin eklenmesi, verilerin toplanmasi ve maddelerin
degerlendirilmesi. Bahsi gecen adimlar agsagida detaylandirilmistir.

Literatiir taramasi
Oncelikle, okul éncesi egitimde teknoloji, pedagojik alan bilgisi ve pedagoji kavramlariyla ilgili detayl
bir literatiir taramas1 yapilmistir (Aksan ve Kutluca, 2021; Nacar ve Kutluca, 2020). Ardindan TPAB
ile ilgili hem kavramsal arka plan hem de Olgme araci tespit etme odakli literatiir taramasi
gerceklestirilmistir. Literatiir taramas1 sonucu TPAB’1 belirlemeye yonelik bir¢ok veri toplama aracina
rastlanmigtir (Jang ve Tsai, 2012; Kabak¢i-Yurdakul ve digerleri 2012; Dong ve digerleri 2015). Bu
Olceklerin yap1 olarak Koehler ve Mishra (2009) tarafindan 6nerilen TPAB teorik gercevesi temelinde
gelistirildikleri tespit edilmistir. Buna gore ortak alt boyutlar; alan bilgisi (AB), pedagojik bilgi (PB),
pedagojik alan bilgisi (PAB), teknolojik bilgi (TB), teknoloji alan bilgisi (TAB) ve teknolojik pedagojik
bilgi (TPB) seklindedir. Bu arastirmada temel alinan Sang ve digerleri (2016)’nin TPAB 6l¢eginin bu
boyutlarin tiimiinii karsiladig1 varsayilmistir. Arastirmacilar; 436 6gretmen adayina 42 maddelik TPAB
Olgegi yoneltmislerdir. Yaptiklar agimlayici ve dogrulayici faktor analizleri sonucunda 36 madde ve
sekiz faktdrden olusan TPAB 6lcegi gelistirmislerdir. Olgegin alt boyutlari; AB, PAB, TB, TAB, TPAB,
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PB, TPB ve TPW seklindedir. Detayli taramalar sonrasi literatiirde okul dncesi 6gretmenlerine yonelik
TPAB 0lgegi olmadigi gozlenmistir. Dolayisiyla hem 6rnek 6lgcek maddeleri konusunda fikir sahibi
olunmus hem de 6lgegin kavramsal gercevesi olusturulmustur.

Gerekli izinlerin alinmasi
Detayli bir literatiir taramasmin ardindan ilgili 6l¢egi gelistiren arastirmacilardan e-mail yoluyla
kullanim izni alinmustir. Ayrica formun sonraki siireglerdeki Tiirkce hali icin de Istanbul Aydin
Universitesi Etik Komisyonuna basvurularak gerekli izinler alinmistir.

Tiirkce ve okul dncesi egitime uyarlama
Ilgili 6lgek maddeleri, mevcut teorik ¢erceveye bagl kalmarak Tiirkge ’ye cevrilmistir. Ceviri sonrasi
her bir maddenin okul dncesi egitim ile biitiinlesik yapiya uygunluguna dikkat edilmistir. Bu sekilde,
okul 6ncesi egitim baglamina uygun alt boyutlar ve 6geler belirlenmistir. Burada ad1 gegen boyutlar ve
ogeler olusturulurken analitik kodlama ve kategorilestirme yapilmistir. Ornegin teknoloji bilgisi alt
boyutu ile miifredat gelisim alanlar: arasinda ¢apraz eslestirme yapilmistir. Tiirkge’ye ¢evrilen tim
maddeler, okul dncesi egitim ortamlarina 6zgii olarak revize edilmistir.

Yeni madde yazinm

Yeni madde yazimina baglanmadan 6nce TPAB teorik gercevesinde yer alan alt boyutlarin okul 6ncesi
egitim ile biitiinlesik yapida olup olmadigina dikkat edilmistir. Ayrica hélihazirda Tiirkge’ye cevrilen
maddelerden de yararlanilmistir. Maddeler, her bir ikili ¢capraz temay1 (okul éncesi egitim x TPAB alt
boyutlart) barindiran kavramsal boyutlar yardimiyla hipotetik olarak yazilmistir. Bu siirece okul 6ncesi
egitim, teknoloji ve pedagojik alan bilgisinde uzman bir arastirmaci daha katilmigtir. Oncelikle uzmanlar
madde yazimini bagimsiz olarak yapmis, sonrasinda ise bir araya gelerek miizakereler araciligiyla
maddeler yenilenmis ya da havuzdan c¢ikarilmistir. Maddeler bu sekilde teorik ve kavramsal agidan
capraz olarak kontrol edilmis ve uzman goriislerinin alinmasina hazir hale getirilmistir. Madde
havuzunda toplamda 53 madde yer almaktadir.

Uzman goriislerinin alinmasi

Tiirkge’ye cevrilip okul &ncesi baglamina uyarlanarak yeni maddelerin eklendigi madde havuzu
tizerinde gegerlik ve giivenirlik analizi siireglerinin igletilmesi i¢in dncelikle okul oncesi egitimi (n=2),
teknoloji (n=1), TPAB (n=1) ve di¢me ve degerlendirme (n=1) alanlarinda ¢aligmalari olan doktorali
akademisyenlerden uzman goriigleri alinmistir. Ardindan ise maddelere iligkin dil gegerliliginin
saglanmas1 once Ingilizce (n=1) sonra ise Tiirkce (n=1I) alaminda uzman akademisyenden uzman
goriigleri alinmistir. Diger uzmanlarin da dil ile ilgili diizenlemeler yapmalarina olanak saglanmistir.
Tiim uzmanlar, Excel’de tablo formatinda kendilerine iletilen &lgek maddelerine goriislerini
bildirmislerdir. Her bir uzman 6l¢ek maddelerine iliskin O ile 2 arasinda (yeterli, gelistirilmeli, yetersiz)
puanlama yapmislardir. Kapsam gecerliginin diizeyini hesaplamak i¢in yapilan bu isleme Lawshe
Teknigi ad1 verilmektedir. Kapsam gecerligi ortalamasi .80’in altinda olan 9 madde, formdan ¢ikarilmis
ve formun kapsam gegerlik indeksi .96 olarak hesaplanmustir (Allen ve Yen, 2002).

Ol¢me biciminin belirlenmesi
Her bir uzmandan gelen degerlendirme sonuglari, ¢apraz olarak karsilastirilmis ve maddeler iizerinde
gerekli diizenlemeler yapilmistir. Yapilan diizenlemeler sonucu 42 maddelik bir form olusturulmustur.
Olgekte yer alan her ciimlenin karsisinda Kesinlikle Katiliyorum (5), Katiliyorum (4), Kararsizim (3),
Katilmiyorum (2) ve Kesinlikle Katilmiyyorum (1) secenekleri yer almaktadir. Dolayisiyla, 6lgekteki
maddeleri degerlendiren bir katilimci1, maddelere 1-5 arasinda degisen puanlar verebilir.

Gecerlik maddesinin eklenmesi
42 maddeden olusan 6lgege, daha gecerli ve gilivenilir yanitlar almak amaciyla iki kontrol maddesi
eklenmistir. Katilimcilarin bu kontrol maddesini yanitlamamasina yonelik yonerge (Liitfen bu madde
i¢in herhangi bir isaretleme yapmayiniz) yer almaktadir. Bu sekilde, katilimcilarin 6lgek maddelerine
samimi ve gergekei cevaplar vermesi saglanmistir.

Verilerin toplanmasi
Olgegin nihai hali toplamda 311 katilimciya uygulanmis ve gecerlik ve giivenirlik analizleri igin veri
toplanmustir. Veri toplama siireci 2020-2021 egitim-6gretim doneminde gerceklestirilmistir. Oncelikle
Istanbul Aydin Universitesi etik kurul komisyonundan etik kurul onay1 alimmugtir (2020/11; Toplant1
tarihi: 22.12.2020). Ardindan igerisinde demografik bilgileri de barindiran Likert tipi 6lgek formu
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olusturulmustur. Bu form iki kisimdan olusmaktadir. ilk kisimda; 6grenim diizeyi, yas ve kidem
degiskenlerinin yer aldigi demografik bilgiler ikinci kisimda Likert tipi 6l¢ek yer almaktadir. Veri
toplama siireci Google Forms platformu araciligiyla gerceklestirilmistir.

Maddelerin degerlendirilmesi
Bu aragtirmada toplanan veriler temelinde, 6lgegin yap1 gegerligini test etmek i¢in agimlayict faktor
analizi (AFA), kiiltiir uyumlulugunu belirlemek i¢in dogrulayici faktor analizi (DFA) ve i¢ tutarligini
belirlemek i¢in Cronbach’s Alpha giivenirlik analizi yapilmistir. Bu islemler i¢in tiim ayritilar Veri
Analizi bashgi altinda detaylandirilmistir.

Veri Analizi

Olgiilen yapidan dogru sonuglar elde edebilmek icin AFA ile baslayan veri analizi siirecinin DFA ile
devam etmesi gerekli goriillmektedir (Cabrera-Nyugen, 2010; Henson ve Roberts, 2006). Dolayisiyla bu
arastirmada AFA ve DFA, aym veri seti lizerinden yapilmistir. Literatiir genelinde AFA ve DFA
analizleri incelendiginde bazi verilerin birlikte (Ozgen ve Bayram, 2019; Kutluca ve digerleri, 2018)
bazilarmin ise farkli 6rneklemler {izerinden (Sarikaya ve Sokmen, 2021; Siier ve Oral, 2021) elde
edildigi sonucuna ulasilmistir. Dogan ve digerleri (2017) aym1 6rneklemden elde edilen AFA ve DFA
sonuglart ile farkli 6rneklemler iizerinden elde edilen AFA ve DFA sonuclarini karsilagtirarak hangi
uygulamanin daha gecerli sonuglar verecegini belirlemeye caligmislardir. Arastirmacilar, érneklem
biiyiikliigi kriterlerine uyuldugunda sonuglar arasinda kayda deger bir hata farki olusmayacagimn tespit
etmiglerdir. Ayrica 500 ve altindaki 6rneklemlerin AFA ve DFA igin ikiye boliinmelerinin sonuglarin
gecerligi agisindan risk teskil edebilecegini belirtmislerdir. Bu rasyonelden yola ¢ikilarak bu aragtirmada
311 okul 6ncesi 6gretmeninin yanitlari, AFA ve DFA i¢in birlikte kullanilmigtir.

Bu siirecte ilk olarak SPSS 20.0 programi araciligiyla acimlayict faktdr analizi (AFA)
gergeklestirilmistir. AFA, Olciilebilir ve gdzlemlenebilir degiskenlerin, ortak bir varyansi paylasan ve
gozlemlenemeyen daha az sayidaki gizil degiskene indirgenebilecegi ve boyutsalligin azaltilmasi olarak
bilinen kavram iizerinde ¢alisir (Bartholomew ve digerleri, 2011). Esasen, AFA verileri aragtirir ve
faktor sayisi konusunda rehberlik saglar (Carpenter, 2018). Degiskenler arasindaki iliskiler géz oniine
alindiginda, faktor analizi yapmanin amaci, birbiriyle iligkili belirli sayida degiskeni bir araya getirerek
az sayida yeni ve kavramsal olarak anlamli degiskenler (faktorler) bulmaktir (Field, 2013). Boylece
bilinmeyen bir yapiy1 6l¢mek i¢in olusturulan 6lgme araci ile elde edilen sonuclara bagli olarak elde
edilen yapinin nasil olustugunu agiklamak miimkiin olacaktir. AFA araciligiyla faktor gruplandirma ve
iligkilendirmelerine baglanmadan 6nce drneklemin faktor analizine uygunlugunu test etmek igin veriler
iizerinde Kaiser-Meyer Olkin (KMO) ve Barlett Kiiresellik testi yapilmistir. Burada iki temel kriter goz
oniinde bulundurulmustur. (1) KMO degeri 0,60 °dan yiiksek olmalidir, (2) Barlett Kiiresellik testi
sonucu p<0,001 olmalidir (Field, 2013). Ardindan faktér sayisimi belirlemek ve maddelerin ilgili
faktorler icerisine dahil edilmesi veya ayiklanmasini saglamak icin temel bilesenler analizi
gergeklestirilmistir (Cokluk ve digerleri, 2012). Burada, faktor sayilarin1 daha rasyonel temele dayali
olarak indirgemek i¢in Monte Carlo yaklasimina bagvurulmustur. Monte Carlo yaklagimi, madde ve
katilime1 sayisina bagli olarak 1000 farkli 6rneklem temelinde ortaya ¢ikmasi muhtemel faktorlerin
sahip olabilecegi 6zdegerlerin hesaplanmasini saglayan bir simiilasyon teknigidir (Thomopoulos, 2012).
Bu yaklagim araciligiyla, madde ve katilimci sayist géz oniine alinarak en az 1000 farkli 6rnekleme
uyarlanabilirligi temelinde, olas1 faktdrlerin sahip olabilecegi Ozdegerler hesaplanmistir. Monte
Carlo’ya ait 6zdegerler ile AFA 6zdegerleri karsilastiriimistir (Robert ve Casella, 2013). Ayrica faktor
0zdegerlerine gore olusturulan yamag-birikinti grafigi de goz Oniline alinmigtir. Temel 6zdeger
kuralindan daha dogru kabul edilen bu grafikteki yiiksek ivmeli ve hizli disiisler temelinde faktor
sayilarina iliskin yorumlamalar yapilmistir (D'agostino ve Russell, 2005).

Faktorler arasindaki korelasyonlar1 sifirlamak ve faktorlerin yorumlanmasina yardimei olmak igin
Varimax dondiirme teknigi kullanilmigtir. Olgegin faktérlerini (veya boyutlarini) daha net bir sekilde
tanimlamak i¢in dondiirme gereklidir. Egik ve ortogonal dondiirme teknikleri, arastirmacilarin
kullanabilecegi iki tiir dondiirme yontemidir. Icerik analizleri, ¢ogu akademisyenin, faktorleri
korelasyonsuz olmaya zorlayan bir ortogonal dondiirme olan Varimax'1 kullandigini ortaya koymaktadir
(6rn; Kutluca ve digerleri, 2018; Norris ve Lecavalier, 2010). Bu arastirmada da bu rasyonele dayali
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olarak varimax dondiirme teknigi kullanilmustir. Faktor sayisini belirlemek i¢in faktor sayisi, madde
6zdegerinin alt sinir1 1.00 olarak alinmistir. Ayrica her bir maddenin faktor yiikii alt sinir1 .40 (Pallant,
2013) olarak alinmis ve her bir maddenin faktorler igindeki farkliliklarinin alt sinir1 olarak da .10
alimmustir (Kline, 2015). Bu 6lgiitlere uyularak madde ayiklamalar1 yapilmis ve yap1 gegerligi saglanana
kadar faktor analizi siiregleri tekrar tekrar isletilmistir (Biyiikoztiirk, 2018). Gergeklestirilen
faktorlestirme siireci sonrasi her bir faktoriin altinda toplanan 6l¢ek maddeleri igin TPAB ve okul 6ncesi
egitim literatiirii temelinde faktor isimlendirmeleri yapilmustir.

Veri analizinin ikinci asamasinda, AFA’da ulasilan faktorlere daha kuramsal bir yap1 kazandirmak ve
faktorler arasindaki iliskinin yeterligini test etmek amaciyla DFA yapilmistir (Cokluk ve digerleri,
2012). DFA, hipotezleri dogrulamaya calisir ve degiskenleri ve faktorleri temsil etmek i¢in yol analizi
diyagramlarini kullanir (Child, 2006). DFA, daha 6nceden tanimlanmis ve simirlandirilmis ¢ok boyutlu
bir yapinin var olan hipotezi ne kadar dogruladigini ve mevcut kiiltiire uyumunu yol analizi diyagramlari
yardimiyla agiklayan yapisal bir denklem modelleme big¢imidir (Brown, 2015). DFA araciligiyla;
AFA’da ulasilan faktorler arasindaki iliskinin diizeyi, faktorlerin birbiri arasindaki korelasyonlarin
bagimsiz olup olmama durum ve faktorlerin kurulan modeli yeterli bir sekilde aciklayip aciklamadig
kesfedilmistir (Orcan, 2018). Buna gore DFA da 6lgegin temel boyutlarinin sayisini (faktorler) ve
madde-faktor iliskilerinin modelini (faktor yiikleri) dogrulamakla kalmaz ayni zamanda, teorik yapilarin
yakinsak ve ayirt edici gegerliligine dair ikna edici kanitlar saglar (Wu ve Estabrook, 2016). DFA’da ilk
ol¢iit, her bir faktor altinda toplanan maddelerin t degerlerinin 1,96 kritik esigini asmasidir. Bu degerin
altinda kalan maddelerin bahsi gecen modeli bozdugu ve bu nedenle modelden ¢ikarilmasi gerektigi
varsayilmaktadir (Child, 2006).

Modelin parametrelerini tahmin etmek i¢in maksimum olabilirlik yontemi kullanilmistir (Murray ve
digerleri 2019). Model, uyum istatistikleri ve modifikasyon indekslerinin sonuglarina gore test
edilmistir. Modifikasyon indeksleri, sabit veya kisitli bir parametre serbest¢e tahmin edildiginde ki-kare
degerinin genel modelden ne kadar diigmesi gerektigine dair bir tahmin saglar (Brown, 2015). Iki 6ge
arasindaki yiiksek bir degisiklik indeksi, bu iki 6ge arasinda bir yolun dahil edilmesinin modelin genel
uyumunu iyilestirmesi gerektigini gdsterir. Yeni bir yolun modele dahil edilebilmesi i¢in teorik gerceve
icinde anlaml1 olmas1 gerektigi Onciiliinden hareketle, yeni yolun dahil edilmesi sadece istatistiksel
olarak degil teorik olarak da mantiklidir (Harrington, 2009). Buna gore, uygun modelin yeterliligi
hakkinda bilgi saglamak icin bir dizi uyum indeksi hesaplanmistir (Cokluk ve digerleri 2012). Bu
indekslerden bazilari; ki-kare/serbestlik derecesi orant (X?/SD), uyum iyiligi indeksi (GFI), diizeltilmis
uyum iyiligi indeksi (AGFI), normlanmis uyum indeksi (NFI), kok ortalama kare hatasi (RMR) ve kok
ortalama kare yaklagim hatasi (RMSEA) seklindedir. y2/SD oraninin 2'den kiigiik olmasi iyi uyumu,
S'ten kiiciik olmasi ise kabul edilebilir bir uyumu gostermektedir (Sumer, 2000). Hoe'ya (2008) gore
.05'ten kiiciik RMSEA degerleri iyi uyumu, .08'e kadar olan degerler makul uyumu, .08 ile .10 arasindaki
degerler ise vasat uyumu gostermektedir. Bentler ve Bonnett, (1980) .90'dan biiyilk NFI ve NNFI
degerlerinin iyi bir model uyumunu yansittigini 6ne stirmektedir. Bentler, (1990) bir CFI degerinin
orneklem biiylikliigiinden daha az etkilendigini ve NNFI'den daha dogru bir tahmin verdigini 6ne
siirmiistiir (Hartwick ve Barki, 1994). CFI ayrica 0 ile 1 arasinda degisir ve daha biiyiik degerler daha
iyl uyumu gosterir. Yine, .95'ten yiiksek CFI degerleri, veriler i¢in daha iyi bir uyumu gosterir ve .90'dan
biiyiik CFI degerlerinin kabul edilebilir oldugu kabul edilir (Schermelleh-Engel ve digerleri, 2003).
Ayrica AGFI'nin 0,85, CFI’nin 0,95, NFI'nin 0,90 ve NNFI degerinin 0,95’ten biiyiik olmasi
gerekmektedir (Secer, 2017). AFA ve DFA sonrasi nihai hale getirilen 6l¢egin kendisi ve alt boyutlarinin
tutarliligimi kesfetmek i¢in Cronbach Alpha giivenirlik katsayist hesaplanmaistir.

Veri analizinin son asamasinda ise nihai 6l¢ek maddelerinin yer aldig1 veriler iizerinde Kolmogorov-
Smirnov normallik testi yapilmistir (Genceli, 2007). Bunun ardindan verilerin minimum, maksimum,
standart sapma ve ortalama degerlerini tespit etmek amaciyla betimsel istatistik yapilmigtir. Son olarak
okul o6ncesi 6gretmenlerinin TPAB puanlarmin yas, kidem ve &grenim diizeyi degiskenlerine gore
anlamli olarak degisip degismedigini belirlemek icin ise Kruskal Wallis-H testi gerceklestirilmistir.
Ayrica OOE-TPAB toplam puanlar ile alt boyutlarin ortalama puanlari arasindaki iliskinin diizeyi, yonii
ve anlamliligini belirlemek i¢in Pearson Korelasyon analizi yapilmistir (Biiytlikoztiirk, 2018).
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Bulgular

Arastirmanin bu boliimiinde OOE-TPAB 6l¢eginin gecerlik ve giivenirlik analizlerine iliskin bulgulara
yer verilmistir. Ayrica okul Oncesi Ogretmenlerinin TPAB diizeyleri ve yas, kidem ve egitim
durumlarinin TPAB puanlar tizerindeki etkisine iligkin bulgular sunulmustur. Gegerlik ve giivenirlik
calismasimnda oOncelikle 311 okul oncesi Ogretmeninin yanit verdigi TPAB Olgegi tizerinde
gerceklestirilen AFA sonuglar1 sunulmustur. AFA sonuglari igerisinde sirasityla Kaiser-Meyer-Olkin
(KMO) ve Bartlet Kiiresellik Testi sonuglari, yamag-birikinti grafigi ve Monte Carlo ve Varimax
dondiirmesi sonrasindaki faktor yiik degerlerine yer verilmistir. AFA nin ardindan OOE-TPAB &lgegi
ve alt boyutlarina iliskin Cronbach Alpha degerleri sunulmustur. Son olarak DFA’ya iligskin yol
diyagrami ve uyum iyiligi indekslerinin yorumlarma yer verilmistir. Olgegin psikometrik 6zellikleri
belirlendikten sonra Kolmogorov-Smirnov normallik testi, betimsel istatistik degerleri ve varyans
analizi sonuglar1 sunulmustur.

OOE-TPAB Olcegine iliskin AFA Sonuclar

Katilimcilarin OOE-TPAB &lgeginde yer alan 42 maddeye verdikleri yanitlar ile AFA yapilmustir.
AFA’ya baslamadan 6nce o6rnekleme yeterliligine Kaiser—Meyer—Olkin (KMO) degeri ile veri setinin
AFA’yauygunlugu ise Barlett Sphericty Testi degeri ile belirlenmistir. Bu testlere iligskin sonuglar Tablo
2’de sunulmustur.

Tablo 2.

AFAya Dair Ornekleme Yeterliligi Olciimii

Kaiser-Meyer-Olkin (KMO) ,925
Ki-kare degeri 8933,359

Bartlet Kiiresellik Testi df 703
p ,000

Tablo 2’de verilen degerler dogrultusunda KMO degerinin 0,93 oldugu tespit edilmistir. Burada ulagilan
KMO katsayis1 mitkemmel bir deger olarak tanimlanabilir. Bu degere gore orneklem biiyiikliigiiniin
Olgegin faktorize edilebilirligi agisindan oldukga yeterli oldugu sdylenebilir. Diger yandan Bartlett
Kiiresellik testinin sonucu ise anlamli bulunmustur (y2= 8933,359, df= 703; p<.01). Barlett’s Testi
korelasyon matrisinin birim matris olup olmadigini test etmek amaci ile kullanilir ve sonuca gore faktor
modelinin kullanilmasinin uygun olup olmadig belirlenir. Ayni sekilde bu deger de dlgek verilerinin
faktor analizi icin uygun yeterlige sahip oldugunu gdstermistir (Biiyiikoztiirk, 2018). Literatiirde one
stiriilen sinir degerin (.60) oldukea {istiinde olan KMO katsayis1 ve Bartlett kiiresellik testi sonuglari,
orneklemin biiytikliik acisindan faktorize edilebilir bir ortam sundugunu gostermistir (Field, 2013).
Diger yandan temel bilesenler analizi ve varimax dondiirmesi oncesi ulagilacak faktor yiik deger ve
sayilarina dair rasyonel bir zemin olugturmak ve daha saglikli karar verebilmek igin faktor 6zdegerlerini
gOsteren yamag-birikinti grafigi olusturulmustur (Sekil 1).
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Sekil 1. Faktor Ozdegerleri ve Sayilarina lliskin Yamag-Birikinti Grafigi
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Faktorlerden tiiretilen 6zdegerlerin gorsel bir grafigini ortaya ¢ikarak bu test, arastirmacilarin elde
tutacak faktorlerin sayisini tahmin etmelerini saglar (Carpenter, 2018). Burada, grafikteki noktalar
arasinda yiiksek ivmeli ve hizli diisiisler, diger bir ifadeyle noktalar arasindaki egimin fazlaligi, faktor
sayisina iligkin ipucu verir. Ayrica bu grafikle verilen kararlarin 6zdeger kuralindan daha dogru oldugu
kabul edilir (Preacher ve MacCallum, 2003). Sekil 1’de verilen yamag-birikinti grafigi incelendiginde
bes nokta arasindaki egimin digerlerine nazaran daha ivmeli ve dik oldugu goriilebilir. Burada, inig
egilimi goriilen noktadan itibaren iki nokta arasindaki her aralik bir faktorii temsil etmektedir (Cokluk
ve digerleri 2012). Buna gore ilk altt nokta arasinda yiliksek ivmeli ve hizli bir disiisiin gdzlendigi,
digerleri arasindaki ivmelerin ise birbirine ¢ok yakin oldugu ortaya ¢ikmistir. Bu durum, 6lgegin bes
faktorlii bir yapida oldugunu gdstermistir. Fakat bu fikri, daha kuramsal bir yapida ele almak i¢in faktor
0zdegerlerine yonelik Monte Carlo (MCA) hesaplamasi yapilmistir (Thomopoulos, 2012). Temel
bilesenler analizi yardimiyla hesaplanan 6z degerler ile Monte Carlo hesaplamasi degerlerinin
karsilastirildig1 Tablo 3’te karar ifadelerine de yer verilmistir. Burada temel beklenti, AFA yardimiyla
hesaplanan 6zdegerlerin 1,00’1n iizerinde ve MCA araciligiyla hesaplanan 6zdegerlerden yiiksek
olmasidir.

Tablo 3.
AFA ve MCA Ozdegerlerinin Karsilastirilmasina Iliskin Karar Sonuclari
Faktorler AFA Monte Carlo (MCA) Karar
Faktor-1 13,85 1,79 KABUL
Faktor-2 4,27 1,70 KABUL
Faktor-3 2,42 1,63 KABUL
Faktor-4 2,34 1,57 KABUL
Faktor-5 1,65 1,52 KABUL
Faktor-6 1,24 1,47 RET
Faktor-7 1,19 1,43 RET

Tablo 3’te verilen degerlere gore AFA hesaplamasiyla 6zdegeri 1.00’dan biiyiik yedi alt boyuttan
olustugu varsayilan TPAB 6lgeginin, Monte Carlo analizinde elde edilen 6zdegerler ile karsilastiriimasi
sonucu bes faktoriin KABUL i¢in uygun oldugu ortaya ¢ikmistir. Dolayisiyla TPAB 6lceginin bes
faktorden olustugu s6ylenebilir. Bu bilgiye dayali olarak veriler faktor sayis1 bes ile sabitlenerek temel
bilesenler analizi siirecine tekrar dahil edilmistir. Bu dogrultuda 6l¢egin 42 maddesi faktor sayisi bes
olacak bicimde temel bilesenler analizine alinmig ve faktdrlerin yorumlanmasimi kolaylagtirmak
amaciyla varimax eksen dondiirmesi gergeklestirilmigtir. Dondiirme sonrasindaki yiik degerleri ve her
bir faktoriin agikladigi varyans yiizdesine dair bilgiler Tablo 4’te sunulmustur.



Tablo 4.

OOE-TPAB Olcegi Verilerine Dair Temel Bilesenler Analizi Sonuclar:
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Varimax Eksen Déndiirmesi Sonrasi Faktor Yiik Degerleri

Maddeler Faktorler
Faktor-1 Faktor-2 Faktor-3 Faktor-4 Faktor-5
Madde-12 828
Madde-13 821
Madde-11 819
Madde-14 812
Madde-15 804
Madde-16 787
Madde-10 756
Madde-3 753
Madde-5 753
Madde-4 ’709
Madde-6 ,691
Madde-7 ,685
Madde-9 ,674
Madde-2 ,662
Madde-1 644
Madde-8 580
Madde-24 755
Madde-23 723
Madde-22 712
Madde-30 653
Madde-34 ,650 ,428
Madde-32 642
Madde-25 627
Madde-31 ,620 419
Madde-33 556
Madde-27 476
Madde-18 305
Madde-17 784
Madde-20 742
Madde-19 734
Madde-21 620
Madde-29 504
Madde-28 473
Madde-41 o
Madde-40 =
Madde-39 e
Madde-38 o
Madde-42 il
Varyans Oram
Toplam 64,54
Faktor-1 14,67
Faktor-2 13,54
Faktor-3 13,50
Faktor-4 11,76
Faktor-5 11,06

Tablo 4’te verilen degerlere gore OOE-TPAB &lgeginin bes alt boyuttan olustugu goriilmektedir. Her
bir faktoriin altinda toplanan maddeler, golgelendirme ile one ¢ikarilmistir. Yukarida bahsi gecen
kriterler uygulandiginda, 42 maddelik TPAB 6l¢egi igerisinden dort madde, kriterleri karsilamadigi
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gerekgesiyle Olgek icerisinden ¢ikarilmistir. Bu maddelerin faktor yiikleri incelendiginde, yiiklerin
0.45’in iizerinde kabul edilebilir diizeylerde oldugu gériilmiistiir (Seger, 2017). Olgek, nihai haliyle
toplamda 38 maddeden olusmaktadir. 26, 35, 36 ve 37 numarali maddeler, yiikleri 0,40’1n altinda veya
bagka diger herhangi bir madde ile arasindaki yiik farki degeri 0,1’den kiiciik oldugu i¢in dlgekten
cikarilmislardir. Tlgili faktorler, okul dncesi dgretmenlerinin teknolojik pedagojik alan bilgilerinin icinde
gomiilii halde bulundugu varsayilan varsayin toplamda %65’ini agiklamaktadir. Bu deger, en az %30
olmas1 gereken varyans agirligimin oldukca tizerindedir (Biiyiikoztiirk, 2018). Burada belirtilen bes
faktoriin her birine teori temelli isimler verilmistir (Sekil 2).

Belirtilen bes faktorden ilki (Faktor-1) yaklasik %15°lik bir varyansi agiklamaktadir. Faktor-1 altinda
10, 11, 12, 13, 14, 15 ve 16 numarali maddeler toplanmistir. Bu maddelerin sahip oldugu yiikler; 0,76
ile 0,83 arasinda degismektedir. Faktor-1, OOE-TPAB olarak isimlendirilmistir. Ornegin bu faktor
altinda gruplasan maddelerden biri olan Madde-10; “cocuklarin kavram yanilgilarimi teknoloji
kullanmadan da ele alabilirim” seklindeyken Madde-15 ise “teknolojiyi kullanmadan da ¢ocuklar
uygulamali aktivitelere dahil edebilirim” seklindedir. Ornek verilen maddelerden ilki, teknoloji ve cocuk
anlayislarim iligkilendirirken digeri ise teknoloji ve ogretim stratejilerini iligkilendirmektedir. Bu
durum, ilgili maddelerin okul dncesi dgretmenlerine yonelik olmak iizere teknoloji ve pedagojik alan
bilgisi bilesenlerini birbiriyle biitiinlestirdiklerini ortaya ¢ikarmistir.

OKUL ONCESI EGITIMDE TEKNOLOJIK PEDAGOJIK ALAN
BILGiSi OLCEGI
4 \
OOE- OOE-PAB || 0OE-TPB || OOE-TB || OOE-TAB
TPAB

. J

Sekil 2. OOE-TPAB Olgegi Faktor Isimlendirmeleri

%14’liik bir varyansi agiklayan Faktor-2 ise 1, 2, 3, 4, 5, 6, 7, 8 ve 9 numarali dokuz maddeyi temsil
etmektedir. Faktor-2 altinda toplanan maddelerin yikleri; 0,58 ile 0,75 arasinda degismektedir. Igili
dokuz madde birlikte degerlendirildiginde Faktor-2, OOE-PAB olarak isimlendirilmistir. Ornegin
Madde-6; “cocuklarin nasil 6grendiklerini anlamalarina yardimcr olabilirim” seklindedir. Bu madde,
teknolojiden bagimsiz olarak okul dncesi egitimde pedagojik alan bilgisinin bir bileseni olan ¢ocuk
anlayiglarina atif yapmaktadir. Faktor-2 ile ilgili diger bir 6rnek olarak ise Madde-1’dir. “Okul oncesi
egitim miifredatindaki kazanim ve gostergeler hakkinda yeterli bilgiye sahibim” seklindeki madde,
pedagojik alan bilgisinin miifredat bilgisiyle ilgili bir maddedir. OOE-TPB olarak adlandirilan Faktor-
3, %14’liik bir varyansi agiklamaktadir. Bu faktor altinda toplanan maddeler; 22, 23, 24, 25, 27, 30, 31,
32, 33 ve 34 seklinde ve madde yiik degerleri; 0,48 ile 0,76 arasinda degismektedir. “Ogretimi
gercgeklestirirken teknolojiyi kullanmak kendimi rahat ifade etmemi saglar” seklindeki Madde-25 6rnek
olarak verilmistir.

Yaklasik %12’lik bir varyansi agiklayan Faktor-4 altinda yedi madde bulunmaktadir. Bu maddeler; 17,
18, 19, 20, 21, 28 ve 29 numarali maddelerdir. Maddelerin ilgili faktor altindaki yiik degerleri; 0,47 ile
0,81 arasinda degismektedir. Bu faktor, OOE-TB olarak adlandirilmistir. Maddeler, teknoloji ile ilgili
genel bilgileri temsil etmektedir. “Onemli yeni teknolojilere ayak uyduruyorum” seklindeki Madde-20
ornek olarak verilmistir. Son olarak Faktor-5 ise nispi degerler itibariyle ilgili degiskene ait varyansin
%11°lik kisimlarini pargali olarak agiklayabilmektedir. Bu baglamda; 38, 39, 40, 41 ve 42 numarali bes
madde Faktor-5 olarak belirlenmistir. Maddelerin ilgili faktor altindaki yiik degerleri; 0,67 ile 0,81
arasinda degismektedir. OOE-TAB olarak adlandirilan Faktor-5 icin “okul dncesi egitimi hakkinda
arastirma yapmak i¢in 6zel yazilimlar kullanabilirim” Madde-38 6rmegi verilmistir.
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OOE-TPAB Olcegine iliskin Cronbach Alpha Giivenirlik Analizi Sonuclar
AFA’da temel bilesenler analizi ve varimax dondiirmesi sonrasi ulagilan bes faktor ve 6lgegin tamami
icin gergeklestirilen Cronbach Alpha giivenirlik analizinden elde edilen degerler Tablo 5’te verilmistir.

Tablo 5.
OOE-TPAB Olcegi Cronbach Alpha Degerleri
Faktor Madde Sayisi Cikarilan Madde Sayisi Cronbach’s Alpha

OOE-TPAB 7 0 0,94
OOE-PAB 9 0 0,91
OOE-TPB 10 1 0,89
OOE-TB 7 0 0,90
OOE-TAB 5 3 0,93
OOE-TPAB Olgek Toplam 38 4 0,95

Tablo 5°te de goriildiigii iizere, PSE-TPACK 6l¢eginin giivenirlik ¢alismasinda genel Cronbach alfa i¢
tutarlilik katsayis1 0,95 bulunmustur. Tlgili deger, dlgegin alt boyutlar agisindan degerlendirildiginde;
PSE-TPACK, PSE-PCK, PSE-TPK, PSE-TK ve PSE-TCK isimli faktorlerin Cronbach alfa i¢ tutarlilik
katsayilar1 sirasiyla su sekildedir: (0,94), (0,91), (0,89), (0,90), (0,93). Pallant’a (2013) gore kritik esigin
(,70) oldukca iizerinde olan bu degerler 6l¢egin miitkemmel bir uygulanabilirlige sahip oldugunu ortaya
cikarmustir.

OOE-TPAB Olcegine Iliskin DFA Sonuclar
AFA ve Cronbach Alpha giivenirlik analizleri sonrasi, OOE-TPAB 6lgeginin kiiltiire uygunlugunu test
etmek ve bes faktorlii modelin yap1 uyumunu kesfetmek amaciyla DFA gergeklestirilmistir. Uygulanan
DFA sonucunda hem yol (path) diyagrami igerisinde bulunan t degerleri hem de uyum indeksleri ve
x2/sd degeri temelinde yorumlamalar yapilmistir. Oncelikle Sekil 3’te her bir madde igin t degerlerinin
de yer aldig1 yol (path) diyagramina yer verilmistir.

12
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Sekil 3. OOE-TPAB Olgeginin Faktér Yapilarina Iliskin Yol Diyagrami

Verilen yol diyagraminda her bir t degerinin 1,96’y1 asmis olmas1 beklenmektedir. Dolayisiyla Sekil
3’teki t degerlerinin 8,19 ile 19,92 arasinda oldugu tespit edilmistir. Diger yandan uyum indeksleri ve
¥2/SD degeri temelinde yapilan degerlendirmeler, modelin ki-kare degerinin (¥2=2059.2; N=311;
SD=655; p=0.00) tiim maddeler i¢in anlamli oldugunu ortaya ¢ikarmistir. Schermelleh-Engel ve
digerleri (2003) bu degerlerin kabul edilebilir bir 6lgek yapist i¢in uygun degerler oldugunu &ne
stirmiistiir. Bu sonug, ulasilan modelin teorik yap1 ve kiiltiirel uyumunun yiiksek oldugunu
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gostermektedir (Cokluk ve digerleri 2012).

Onerilen modelin uyum degerleri ve standart uyum kriterleri Tablo 6’da sunulmustur. Buna gore her bir
kriter i¢in uygun yorumlamalar yapilmistir. Dogrulayici faktoér analizi sonucunda ortaya ¢ikan model
icin kabul edilen uyum iyiligi kriterleri su sekildedir: ¥2/SD<3, GFI >0,90, AGFI>0,80, NFI>0,90,

NNFI>0,90 ve CFI>0,90 (Kline, 2015).

Tablo 6.
OOE-TPAB Olcegine Iliskin Uyum Iyiligi Indeksleri
X?ISD 0-3 35 (2053';‘/‘655) Kabul edilebilir
RMSEA .00<deger<.05 .05<deger<.10 0,083 Kabul edilebilir
CFI .95<deger<1.00 .90<deger<.95 0,95 Miikemmel
NNFI .95<deger<1.00 .90<deger<.95 0,95 Miikemmel
NFI .95<deger<1.00 .90<deger<.95 0,93 Miikemmel
SRMR .00<deger<.05 .05<deger<.08 0,07 Miikemmel
GFlI .95<deger<1.00 .90<deger<.95 0,91 Kabul edilebilir
AGFI .90<deger<1.00 .85<deger<.90 0,87 Kabul edilebilir

LISREL 8.7 progranu iizerinden gergeklestirilen DFA sonuglarma gére OOE-TPAB 6lceginin ki-kare
degerinin (2059,2) serbestlik derecesine (655) oran1 3,14’tiir. Ayrica Tablo 6’da verilen ve DFA ile
ortaya c¢ikan model i¢in uyum iyiligi degerleri GFI=0,91, AGFI=0,87, NFI=0,93, NNFI=0,95,
CFI1=0,95, SRMR =0,07 ve RMSEA=0,08 seklindedir. Bu degerler arasinda CFI, NNFI, NFI ve SRMR
degerleri, miikemmel uyuma isaret etmektedir. Diger yandan ¥2/SD, RMSEA, GFI ve AGFI degerleri
ise kabul edilebilir bir uyumu gostermektedir (Brown, 2015).

Dolayisiyla nihai hali 38 madde ve bes alt boyuttan olusan OOE-TPAB 6lcegi, besli likert olarak
uygulanabilir bir yapiya kavusturulmustur. flgili 6lgekten alinabilecek en diisiik puan 38 iken en yiiksek
puan ise 190°dir. Alinan puanin yiiksek olmasi, katilimcinin teknolojik pedagojik alan bilgi diizeyinin
yiiksek oldugunun géstergesidir. Olgek icin normatif ortalama deger, 114 tiir.

OOE-TPAB Ortalama Puanlarina iliskin Bulgular

Aragtirmaya katilan okul oncesi 6gretmenlerinin AFA, Cronbach Alpha ve DFA sonrasi gecerli ve
giivenilir bir yapiya ulasan OOE-TPAB 6l¢ceginin nihai haline verdikleri yanitlar iizerinde éncelikle
Kolmogorov-Smirnov normallik testi yapilmistir. Test sonuglari, Tablo 7°de sunulmustur.

Tablo 7.
OOE-TPAB Kolmogorov-Smirnov Normallik Testi Sonuglar
N X Standart Sapma p
OOE-TPAB 311 29,84 4,94 ,000
OOE-PAB 311 40,00 5,01 ,000
OOE-TPB 311 42,30 6,24 ,000
OOE-TB 311 30,20 4,58 ,000
OOE-TAB 311 20,13 4,17 ,000
TPAB-TOPLAM 311 162,5 18,96 ,000
p<.05

Tablo 7°deki degerler incelendiginde OOE-TPAB 6l¢eginin tamami ve alt boyutlaria iliskin ortalama
puanlarin normal dagilima uymadigi ortaya ¢ikmistir (p<,05). Bu sonug, Olgek verileri iizerinde
parametrik olmayan testlerin uygulanmas1 gerektigini gostermektedir. Asagida, yapilan istatistiksel
analizlerde ulasilan bulgular detayli bir sekilde sunulmustur. Oncelikle, okul dncesi dgretmenlerinin
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OOE-TPAB ortalama puanlarma iliskin betimsel istatistik sonuglar;, Tablo 8 yardimiyla
detaylandirilmustir.

Tablo 8.
OOE-TPAB Ortalama Puanlarina Iliskin Betimsel Istatistik Sonuclar
N Minimum Maksimum X Standart Sapma

OOE-TPAB 311 10 35 29,84 4,940
OOE-PAB 311 17 45 40,00 5,016
OOE-TPB 311 20 50 42,30 6,238
OOE-TB 311 11 35 30,20 4,577
OOE-TAB 311 5 25 20,13 4,168
TPAB-TOPLAM 311 63 190 162,47 18,955

Tablo 8’de, okul oncesi dgretmenlerinin OOE-TPAB &lgegi ve alt boyutlarina iliskin verdikleri
yanitlarin minimum, maksimum ve ortalama degerleri sunulmustur. Buna gore katilmcilarmn OOE-
TPAB alt boyutundan aldiklar1 puanlar i¢in minimum ve maksimum degerler; 10 ve 35°tir. Ilgili alt
boyut i¢in aritmetik ortalama ise X=29,8 seklindedir. Katilimcilarin OOE-PAB alt boyutundan aldiklari
minimum deger; 17, maksimum deger ise 45°tir. Aritmetik ortalamanmn X=40,0 oldugu sonucu ortaya
¢ikmustir.

Tablo 7°de yer alan diger bir bulgu, okul 6ncesi dgretmenlerinin OOE-TPB alt boyutu ortalama
puanlarina iliskindir. Katilimcilarin ilgili faktoriin altinda gruplasan maddelerden aldiklar1 puanlar i¢in
minimum deger 20 iken maksimum deger ise 50 olarak bulgulanmigstir. Bu alt boyutun aritmetik
ortalamasi, X=42,3 seklindedir. Son olarak katilimci Ogretmenlerin OOE-TB ve OOE-TAB alt
boyutlarindan aldiklari minimum degerler sirasiyla 11 ve 5 iken maksimum degerler ise 35 ve 25°tir.
Aritmetik ortalamalar acisindan degerlendirildiginde sirasiyla X=20,2 ve X=20,1 degerleri elde
edilmistir. Tiim alt boyutlar bir arada ele alindiginda OOE-TPAB &lgegi toplam puanlari elde edilmistir.

flgili 6lcekten alinan toplam puanlar i¢in minimum deger 63, maksimum deger ise 190’dir. Olgekten
alman ortalama puan, X=162,5'tir. Dolayisiyla elde edilen bulgulara gére, arastirmaya katilan okul
oncesi dgretmenlerinin OOE-TPAB 6lgegi tamami ve alt boyutlarindan aldiklari ortalama puanlarinin
normatif degerlerden yiiksek oldugu sonucuna ulagilmistir. Bu sonug, katilimci 6gretmenlerin okul
oncesi egitimde teknolojik pedagojik alan bilgi diizeylerinin yiiksek oldugunu gostermektedir.
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Tablo 9.
Yas Degiskeni A¢isindan Kruskal Wallis H-Testi Sonuglart
YAS N X Sira Ort. SS;E:(S:SS':‘ NG 0
22-26 43 27,72 133,70 3 3,92 270
< 26-30 151 3003 157,09
;. 31-35 54 30,11 159,76
‘8 36 ve tizeri 63 30,59 167,86
Toplam 311 29,84
22-26 43 37,79 120,97 3 13,16 ,084
% 26-30 151 40,61 163,46
& 31-35 54 38,78 139,96
2 36 ve iizeri 63 4110 17813
Toplam 311 40,00
22-26 43 40,74 141,58 3 2,22 528
@ 26-30 151 42,77 162,65
';- 31-35 54 41,83 149,62
3 36 ve iizeri 63 4263 157,75
Toplam 311 42,30
22-26 43 29,65 155,20 3 2,21 531
E 26-30 151 30,82 162,46
8 31-35 54 29,31 141,44
S 36 ve iizeri 63 29,84 155,93
Toplam 311 30,20
22-26 43 19,23 137,31 3 5,14 162
z 26-30 151 20,81 167,63
0 31-35 54 1965 14903
3 36 ve iizeri 63 1952 14915
Toplam 311 20,13
22-26 43 155,14 130,87 3 6,02 111
< g 26-30 151 16504 165,49
E = 31-35 54 159,69 145,41
2 2 36veizeri 63 163,68 161,80
Toplam 311 162,47

Bu sonuglardan hareketle okul 6ncesi dgretmenlerinin OOE-TPAB 6l¢egi toplam puanlarmin yasa gore
degisimini belirlemek i¢in veriler iizerinde Kruskal Wallis-H Testi gergeklestirilmistir. Test sonuglari
Tablo 9’de detaylandirilmistir. Buna gore katilimer 6gretmenlerin OOE-TPAB 6lgegi tamam ve alt
boyutlarina iligskin ortalama puanlari yas degiskenine gore degerlendirildiginde; yasin hi¢bir puan grubu
icin anlamli olarak etki yapmadigi sonucu ortaya ¢ikmigtir.

Toplam puanlar agisindan diisiiniildiigiinde 26-30 yas aralifindaki okul Oncesi Ogretmenlerinin
teknolojik pedagojik alan bilgilerinin diger yas grubundaki katilimeilarinkinden daha yiiksek oldugu
ortaya ¢ikmistir (X=165,0; SO=165,5). Fakat Kruskal Wallis H-Testi sonuglarina gére bu dért grubun
ortalama puanlar1 arasinda istatistiksel olarak anlamli bir farklilik bulunmamustir [x*(3) = 6,02, p>,05].

Arastirmaya katilan okul dncesi 6gretmenlerinin OOE-TPAB 6lgegi toplam puanlarinin kideme gére
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degisimini belirlemek i¢in veriler {izerinde Kruskal Wallis-H Tegti gergeklestirilmistir. Tablo 10
yardimiyla detaylandirilan sonuglara gore kidem degiskeninin OOE-TPAB o6lgegi tamami ve alt
boyutlarina iliskin ortalama puanlarini1 anlamli olarak farklilastirmadigi sonucuna ulasilmistir.

Tablo 10.
Kidem Degiskeni A¢isindan Kruskal Wallis H-Testi Sonuglar
KIDEM N X Sira Ort. SS;?:ESS':‘ X2 P

o 1-5 yil 138 29,84 156,19 2 392 820
o 6-10 yil 90 29,57 151,79
= 11-15 yil 83 30,16 160,25
o Toplam 311 29,84
@ 1-5 yil 138 39,92 146,82 2 3,13 209
& 6-10 yil 90 4024 168,02
3 11-15 yil 83 39,89 158,23
o Toplam 311 40,00
o 1-5 yil 138 43,26 170,64 2 4,65 128
= 6-10 yil 90 41,40 143,10
3 11-15 yil 83 41,67 145,64
© Toplam 311 42,30
0 1-5 yil 138 30,91 165,68 2 3,74 154
E 6-10 y1l 90 30,02 154,25
Q 11-15 yil 83 29,14 141,80
°© Toplam 311 30,20
@ 1-5 yil 138 20,82 168,51 2 4,80 160
= 6-10 y1l % 1989 152,12
3 11-15 yil 83 19,27 139,40
o Toplam 311 20,13

0s 1-5 yil 138 164,75 163,22 2 1,97 373

2 < 6-10 yil 90 161,12 154,22

= & 11-15 yil 83 160,13 14592

3kt Toplam 311 162,47

Tablo 10°daki veriler temelinde toplam puanlar acisindan diisiiniildiigiinde 1-5 y1l arasinda kideme sahip
olan okul oOncesi Ogretmenlerinin teknolojik pedagojik alan bilgilerinin diger kidemlerdeki
katilimcilarmkinden daha yiiksek oldugu ortaya ¢ikmustir (X=164,8; SO=163,2). Ayrica kidem yili
arttikca TPAB diizeyinin azaldig1 da soylenebilir. Fakat Kruskal Wallis H-Testi sonuglari, okul 6ncesi
ogretmenlerinin OOE-TPAB ortalama puanlarinin kidem degiskenine gore ,05 derecesinde anlamli
olarak farklilasmadigmi gostermektedir [x?(2) = 1,97, p>,05]. Bu bulgu, kidem arttikca TPAB’mn
azaldigi fakat bu azalmanin istatistiksel olarak anlamliliga sahip olmadig1 sonucunu ortaya ¢ikarmistir.

Son olarak okul éncesi dgretmenlerinin OOE-TPAB 6lgegi toplam ve alt boyutlara iliskin puanlarmin

egitim diizeyine gore degisimini belirlemek igin veriler {izerinde yapilan Kruskal Wallis-H Testi
sonuclar1 Tablo 11°de sunulmustur.
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Tablo 11.
Egitim Diizeyi Degiskeni A¢isindan Kruskal Wallis H-Testi Sonuglar
EGITIiM N X Sira Ort. SS;?:(S:telslik X2 p

2 On Lisans 45 29,40 153,93 2 3,50 174
& Lisans 216 29,65 152,06
g Lisansiistii 50 31,04 178,06
o Toplam 311 29,84
o On Lisans 45 38,98 151,58 2 5,33 ,069
a(l_ Lisans 216 39,94 151,33
3 Lisansiistii 50 4122 18335
© Toplam 311 40,00
o On Lisans 45 40,69 136,72 2 2,71 ,258
|n_l. Lisans 216 42,53 158,74
3 Lisansiistii 50 42,74 164,60
© Toplam 311 42,30
o On Lisans 45 28,58 129,59 2 5,17 ,075
E Lisans 216 30,42 159,30
Q Lisansiistii 50 30,70 168,58
°© Toplam 311 30,20
o On Lisans 45 19,87 149,98 2 5,49 ,064
'i:. Lisans 216 19,92 151,61
3 Lisansiistii 50 21,28 183,59
© Toplam 311 20,13

3(3 ’2\ On Lisans 45 157,51 143,70 2 5,57 ,062

& 5 Lisans 216 162,47 153,03

g % Lisansiistii 50 166,98 183,08

ot Toplam 311 162,47

Tablo 11°de verilen analiz sonuglar;, OOE-TPAB 6l¢egi ortalama puanlarinin egitim diizeyine gére .05
derecesinde anlamli olarak farklilasmadigini gostermektedir [x%(2) = 5,57, p>.05]. Alt boyutlar
acisindan degerlendirildiginde de ayni durumun gecerli oldugu gériilmiistiir. Bu bulgu, egitim diizeyi
degiskeninin okul Oncesi 0gretmenlerinin teknolojik pedagojik alan bilgilerini anlaml bir sekilde
etkilemedigi sonucunu ortaya ¢ikarmistir. Tablo 11 incelendiginde, lisansiistii egitim durumunda olan
katilimcilarin OOE-TPAB toplam ve alt boyut puanlarmin diger egitim durumundaki katilimcilarin
ortalama puanlarindan daha yiiksek oldugu goriilebilir. Bu bulgu; anlamli bir farklilik olmasa bile,
egitim diizeyi arttikgca TPAB’1n arttigin1 ortaya ¢ikarmaktadir.

Bu aragtirmada, okul Oncesi egitim baglamina uyarlanan TPAB o6lcegi ve alt boyutlari arasindaki

iligkinin diizeyi ve anlamlilig1 da degerlendirilmistir. Pearson korelasyon testi araciligiyla belirlenen
korelasyon degerleri Tablo 12’de verilmistir.
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Tablo12. ‘
OOE-TPAB Olg¢ek Puanlarina lligkin Korelasyon Degerleri
TPAB-TOPLAM OOE-TPAB OOE-PAB OOE-TPB OOE-TB OOE-TAB

TPAB-TOPLAM (r) - ,682 , 167 172 ,806 77
OOE-TPAB 682 ,561 ,284 ,365 414
OOE-PAB 767 561 - ,404 ,520 444
OOE-TPB 172 ,284 404 - ,586 547
OOE-TB ,806 ,365 ,520 586 0 - ,630
OOE_TAB AT 414 444 547 630 -
p<.05

Tablo 12°de yer alan degerlere gére, OOE-TPAB 6lgeginin toplam puani ile alt boyut puanlari
arasindaki korelasyonlarin ,682 ile ,806 arasinda degistigi tespit edilmistir. Diger yandan alt boyutlarin
kendi aralarindaki korelasyonlarini ise ,284 ile ,630 arasinda degistigi goriilmiistiir. Biiylikoztiirk’e
(2018) gore 0,7-1.0 arasindaki korelasyon katsayilar1 giiglii, 0.30-0,70 arasindakiler orta ve 0,0-0,30
arasindaki katsayilar ise zayif bir iliskiye sahip olarak tanimlanabilir. Buna gore, dl¢ek toplam puanlar
ile alt boyut ortalama puanlar arasinda gogunlukla yiiksek diizeyde, pozitif ve anlamli (p<0,05) bir iliski
oldugu tespit edilmistir. Diger yandan alt boyutlarin kendi aralarindaki korelasyonlarin ise gogunlukla

orta diizeyde, pozitif yonde ve anlaml1 oldugu bulgulanmustir.

Sonuc¢ ve Tartisma

Bu aragtirmada okul dncesi dgretmenlerinin okul 6ncesi egitim alanina 6zgii TPAB 6lgegini literatiire
kazandirmaktir. Arastirmanin ikincil amaci ise okul dncesi 6gretmenlerinin teknolojik pedagojik alan
bilgilerinin diizeyini ve yas, kidem ve 6grenim diizeyine gore degisiminin istatistiksel anlamliligini
belirlemektir. Bu amaca ulagabilmek i¢in 311 okul 6ncesi 6gretmeni ile TPAB 6l¢egi uyarlanmistir. Bu
aragtirmada ulagilan bulgularin literatiir temelli tartisilmasi sonrasi en dikkat ¢ekici sonuglar asagida
maddeler halinde verilmistir.

1. 38 madde ve bes alt boyuttan olusan OOE-TPAB &l¢egi, okul dncesi egitim baglamima uygun
olacak sekilde gecerli ve giivenilir bir 6lgektir.

2. OOE-TPAB 6l¢egi ve kapsadigi bes alt boyut, toplamda %65°lik bir varyans oranina sahiptir.

3. OOE-TPAB 6lgeginin alt boyutlari; OOE-TPAB (7 madde), OOE-PAB (9 madde), OOE-TPB
(10 madde), OOE-TB (7 madde) ve OOE-TAB (5 madde) seklinde isimlendirilmistir.

4. Okul éncesi 6gretmenlerinin OOE-TPAB 6l¢egi araciligiyla belirlenen teknolojik pedagojik alan
bilgileri yiiksektir.

5. Yas, kidem ve 6grenim diizeyi, okul 6ncesi 6gretmenlerinin teknolojik pedagojik alan bilgilerini
anlamli olarak farklilagtirmamaktadir.

6. OOE-TPAB olgegi toplam puanlari ile alt boyut puanlar arasinda pozitif-yiiksek ve anlamli bir
iligkinin oldugu ortaya ¢ikmugtir.

Arastirmanin bu boliimiinde ulasilan sonuglar, ilgili literatiir 1s181nda tartisilmistir. Kuramsal temellerde
sunulan ¢aligmalarda elde edilen sonuglar da g6z 6niinde bulundurulmustur. Bu arastirmada elde edilen
sonuclardan biri, arastirmaya katilan okul 6ncesi 6gretmenlerinin 38 madde ve bes alt boyuttan olusan
OOE-TPAB 6lgegi, okul dncesi baglamina uygun olacak sekilde gegerligi i¢in kamtlar elde edilmistir.
OOE-TPAB’de ortaya c¢ikan boyutlar TPAB, PAB, TPB, TB ve TAB’dir. Literatiirde bazi
aragtirmalarda kullanilan &lgek boyutlar1 bununla uyumlu goéziikmektedir. Bazilarinin ise uyumlu
olmadig1 goriilmektedir. Ornegin Mishra ve Koehler (2006) calismasinda alti alt boyut, Schmidt ve
digerleri (2009) arastirmasinda yedi alt boyutlu yapidan olusmus, Graham ve digerleri (2009) ise dort
alt boyuttan olusan TPAB 6l¢ekleri kullanmislardir. Lee ve Tsai (2010) ve Koh ve digerleri (2014)’nin
arastirmalarinda kullandiklar1 dlgeklerin ise bes alt boyutu vardir. Bu durum TPAB’a iligkin alt
boyutlarin teorik olarak bu arastirmadaki 6l¢gekle de dogrulandigini ortaya ¢ikarmaktadir. Bunlarin yani
sira katilime1 grubun OOE-TPAB’den aldiklar1 puanlarin ortalamasinin normatif puanlardan yiiksek
oldugu tespit edilmistir. Arastirmaya dahil edilen okul Oncesi 6gretmenlerinin TPAB diizeylerinin
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yiiksek oldugu belirlenmistir. Bu durum o6zellikle 6gretmenlerin teknoloji ve teknoloji materyallerini
takip ederek Ogrencilerin 6grenme siireclerine katkida bulunduklarimi gostermektedir (Aksan ve
Kutluca, 2021; Sancar-Tokmak ve digerleri, 2013). Erken c¢ocukluk déneminde O6gretmenlerin
teknolojiyi egitime entegre edebilmek ve ¢ocuklarin bireysel gelisimlerini gdz oniine alarak planlama
yapma becerisine sahip olmalar1 gerekmektedir (Margerum-Leys ve Marx, 2002). Bunlarin sonucu
olarak 6gretmenlerin teknoloji materyallerini kullanim becerileri ne derece artarsa, teknolojik pedagojik
alan yetkinlikleri de o derece artacagi goriilmiistiir (Kabake¢i-Yurdakul, 2011). Bu arastirmanin bulgular
ile katilimec1 okul oncesi Ogretmenlerinin belirtilen standartlar1 karsilama konusunda sikintilar
yasanmayacagini ortaya ¢ikarmaktadir.

OOE-TPAB 6l¢eginin gegerlik ve giivenilirligi temelinde ulasilan sonuglar Kabake1-Yurdakul (2011),
Sahin (2011) ve Bagheri’nin (2020) arastirma bulgulartyla uyumludur. 995 6gretmen aday: ile
calismasim yiiriiten Kabake¢i-Yurdakul (2011) yaptig analizler sonucunda gegerli ve giivenilir bir lgme
araci bulgusuna ulagmistir. Sahin (2011), 348 6gretmen adayina uyguladig1 47 maddeden olusan TPAB
dleegini gecerli ve giivenirligi yiiksek bir dlgek ortaya ¢ikarmistir. Ayrica 206 Ingilizce dgretmeni ile
caligan Bagheri (2020) katilimci grubun TPAB diizeylerini 6lgmek i¢in gegerli ve giivenilir bir arag
oldugu sonucuna ulagmistir. Ercan ve Kan (2004), gegerligin yiiksek olmasi, Ol¢iilmek istenen
degiskenin ifade edilebilmesine bagli oldugunu ifade etmislerdir. Ayn1 zamanda giivenirlik kavrami
icinde, 6l¢me araciyla ayni imkanlarda tekrarlanan 6lgiimlerden elde edilen degerlerin kararliligi olarak
tanimlamislardir. Belirtilen arastirmalarda TPAB 6lgegi baglamina uygun olacak sekilde gecerli ve
giivenilir oldugu tespit edilmistir.

Bu arastirmada ulasilan bir diger sonug, OOE-TPAB 6lcegi ve kapsadigi bes alt boyut, toplamda
%65’lik bir varyans oranina sahip olmasidir. 42 maddeden olusan TPAB olgeginin kriterleri
karsilamamasi nedeniyle 6l¢ekten gikarilmis ve nihai hali 38 madde olarak olusturulmustur. Elde edilen
maddelerin faktor yiikleri géz 6niine alindiginda sonuclarin kabul edilebilir oldugu goriilmiistiir. Faktor
yiikleri 0,40’m altindan olan ya da baska bir madde ile arasindaki ytik farki degeri 0,1’den kiigiik olan
26, 35, 36 ve 37 numarali maddeler 6l¢ekten ¢ikarilmistir. Sonug olarak okul 6ncesi 6gretmenlerinin
teknolojik pedagojik alan bilgilerini i¢eren 6lgek maddeleri ile faktorler varsayilan varyansin %65°lik
kismini gdstermektedir. Biiyilikoztiirk (2018), olmasi gereken en az degerin %30 oldugunu belirtmistir.
TPAB 6lcegi sonucu ¢ikan %65°lik varyans orani bunun oldukca iizerindedir. Literatiir incelendiginde
Bilici ve Giiler (2016) tarafindan gelistirilen TPAB 6lgegi 435 6gretmen ile yiiriitilmistiir. 30 maddeden
olusan 6l¢ek, dort alt boyuttan olusmustur. Analiz sonuglari ¢aligmanin gilivenirliginin 0.95 ve agikladigi
toplam varyansin ise %65 oldugunu gostermistir.

Bu calismada OOE-TPAB 6l¢eginin alt boyutlar;; OOE-TPAB (7 madde), OOE-PAB (9 madde), OOE-
TPB (10 madde), OOE-TB (7 madde) ve OOE-TAB (5 madde) seklinde isimlendirilmistir. Bes alt boyut
incelendiginde, Faktor-1 kapsaminda ele alinan 10, 11, 12, 13, 14, 15 ve 16 numarali maddeler OOE-
TPAB olarak isimlendirilmistir. Burada yer alan maddeler incelendiginde Madde-10; “gocuklarin
kavram yanilgilarini teknoloji kullanmadan da ele alabilirim”, Madde-15 “teknolojiyi kullanmadan da
cocuklart uygulamall aktivitelere dahil edebilirim” seklindedir. Bu ve diger maddeler goz Oniine
alindiginda teknolojik ve pedagojik alan bilgileriyle iliskilendirilmektedir. Koehler ve Mishra (2009),
TPAB tanimini teknoloji materyallerinin egitim siiregleriyle entegresi saglanarak bilgiyi aktarma siireci
olarak uygulama oldugunu belirtmislerdir. TPAB’a sahip okul Oncesi Ogretmenlerinin, &grenim
siirecinde materyalleri aktif bir sekilde nasil kullanacagi, 6grencide meydana gelebilecek olumlu-
olumsuz kavram karmasalarmin ¢6ziimii ve problem durumlarina aninda miidahale icin teknoloji
materyallerine hakim olma ve planlama konusunda deneyimli olmasi gerekmektedir (Atasoy ve
digerleri, 2015). Cocukta yaraticilig1 gelistiren, diistinmeye sevk eden, problem ¢dzme becerilerinin
gelisimini  saglayan TPAB igeriklerinin kazanilmasi i¢in erken c¢ocukluk donemi itibariyle
faydalanilmas1 gerektigi goriilmektedir. Faktor-2 maddelerine bakildiginda 1, 2, 3, 4, 5, 6, 7, 8 ve 9
numarali maddeler ele alinmis ve OOE-PAB olarak isimlendirilmistir. Maddeler incelendiginde Madde-
6; “cocuklarin nasil 6grendiklerini anlamalarina yardimci olabilirim” seklindedir. Burada teknolojiden
bagimsiz olarak okul dncesi egitimde pedagojik alan bilgisinin bileseni olan ¢ocuk anlayislarina atif
yapmaktadir. Faktor-2 ile ilgili diger bir 6rnek olarak ise Madde-1’dir. “Okul oncesi egitim
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miifredatindaki kazamim ve géstergeler hakkinda yeterli bilgiye sahibim” maddesi, pedagojik alan
bilgisinin miifredat bilgisiyle ilgili bir madde oldugu goriilmektedir.

Shulman (1986), PAB kavraminin alan bilgisi ile pedagojik alan bilgisinin entegresi ile olusan bir bilgi
alani oldugunu ifade etmistir. Mishra ve Koehler (2006), PAB’1 ise dgretmenin ders igerigine uygun
Ogrenme Ogretme yaklagimlarina ait bilgi birikimine sahip olmay1 ve daha nitelikli bir 6gretim igin
uygun planlama yapabilme becerisi olarak belirtmislerdir. Egitim siirecine alan bilgisi ile uygulanacak
yontemin nasil entegre edilecegini bilmek oldukga dnemli goriilmektedir. 10 maddeden olusan OOE-
TPB olarak isimlendirilen Faktor-3 maddeleri incelendiginde 22, 23, 24, 25, 27, 30, 31, 32, 33 ve 34
seklindedir. “Ogretimi gerceklestirirken teknolojivi kullanmak kendimi rahat ifade etmemi saglar”
seklindeki Madde-25 6rnek olarak verilebilir. Ayrica Madde-27 “Giinliik yasamda sosyal medyayr (or.
Facebook, Youtube vb.) etkili bir sekilde kullanabilirim.” maddesi 6gretmenlerin teknolojik pedagojik
bilgilerinin belirlenmesiyle iliskilendirilebilir. Margerum-Leys ve Marx (2002), TPB kavrami igin
teknoloji materyallerinin pedagojik agidan faydalarini ve siirliliklarini bilme olarak belirtmislerdir. Bu
kavrama ek olarak Schmidt ve digerleri (2009) ise 6gretim siirecine entegre edilen teknoloji materyalinin
cocuk seviyesine uygun secilmesi, planlanmasi ve uygulanmasi olarak ifade etmistir. TPB 6nemli olan,
teknoloji materyallerini genel kullanim alanlarinin &tesinde, egitim siirecinde islevsel hale getirmek ve
cocuklarin bireysel farkliliklarin1 g6z ardi etmeden egitim ortamini planlamak oldugu unutulmamalidir
(Margerum-Leys ve Marx, 2002).

Faktor-4 maddeleri incelendiginde, madde numaralarimm 17, 18, 19, 20, 21, 28 ve 29 oldugu
goriilmektedir. Bu faktér OOE-TB olarak isimlendirilmistir. Madde numaralar1 incelendiginde teknoloji
ile ilgili genel ifadeleri igerdigi goriilmektedir. Ornek olarak “Onemli yeni teknolojilere ayak
uyduruyorum” ve “Ogretimde ve giinliik yasamda is birligi araclarim (6r. Google Sitesi, Google
Dokiiman) etkili bir sekilde kullanabilirim.” maddeleri verilebilir. TB, gelisen teknoloji diinyasina uyum
saglayabilmeyi, ¢esitli teknolojik araglari kullanabilmeyi ve bunlara ait beceri bilgilerine sahip olmay1
icermektedir (Harris ve digerleri, 2017). McGrath ve digerleri, (2011) teknoloji bilgisine sahip
Ogretmenlerin egitim siireci planlama ve uygulamada daha etkili olduklarini belirtmiglerdir. Teknoloji
ile bir biitiin olan teknolojik bilgi, siirekli degisen ve gelisen bir yapidadir. Ogretmenler giinliik yasamda,
is ortaminda ve egitim siirecinde aksakliklar yasanmamasi1 amaciyla teknoloji bilgileri siirekli giincel
olmal1 ve bilgileri takip etmeleri gerekmektedir. Plowman ve Stephen’e (2007) goére dgretmenlerin
teknoloji materyallerini kullanmasi, gelismelere ayak uydurabilmeleri, egitim siireci planlanirken
cocuklarmn ilgilerini ¢ekecek sekilde hazirlanmasina imkan saglamaktadir. Son olarak Faktor-5
maddeleri incelendiginde 38, 39, 40, 41 ve 42 numarali bes maddeden olustugu goriilmektedir. OOE-
TAB olarak adlandirilan Faktor-5 i¢in Madde-38 “okul dncesi egitimi hakkinda arastirma yapmak icin
ozel yazilimlar kullanabilirim” maddesi ile Madde-40 “Uygun bilgi ve iletisim teknolojileri araglarin
kullanarak kendi kendini yoneten oOgrenme aktiviteleri olusturabilirim.” maddeleri 6rmek olarak
gosterilebilir. Niess’e (2005) gore TAB, 0grenme niteligini arttirmaya yonelik teknoloji materyali
kullanim becerisi hakkinda bilgi sahibi olmaktir. Alan 6gretimi ile birlikte kullanilacak olan teknolojik
araglarin kullanimina yonelik bilgi ve becerilerin nasil bir iliski igerisinde oldugunun bilinmesidir
(Graham ve digerleri, 2009). Genel olarak 6gretmenlerin sadece 6grencilerine aktaracaklari konular
hakkinda bilgi sahibi olmalar1 yeterli gériilmemekte, konulara yonelik uygun teknoloji materyali secip
kullanmalar1 da Onemlidir. Burada oOnemli olan secilen teknoloji materyalinin O6grenmeyi
kolaylastirmasidir. TAB i¢in 6gretmenin iyi bir alan bilgisi ve bunun yan sira teknoloji bilgisine de sahip
olmalar1 gerekmektedir (Koehler ve Mishra, 2009).

Literatiir incelendiginde Schmidt ve digerleri (2009) Shulman’in pedagojik alan bilgisi becerilerine
dayanarak TPAB 6lcegi gelistirmisler ve faktor analizleri sonras1 TB, AB, PB, PAB, TAB, TPB, TPAB
seklinde yedi boyuttan olusan bir dlgek elde etmislerdir. Archambault ve Barnett (2010) ise TB, PAB
ve TPAB’den olusan ii¢ alt boyutlu bir 6l¢ek gelistirmislerdir. Sekiz faktorlii alt yapidan olusan Jang ve
Tsai (2012) olgegi ise AB, PB, PAB, baglam bilgisi, TB, TPB, TAB ve TPAB seklinde isimlendirilmistir.
Genel olarak literatiir kapsaminda en az ii¢ en fazla sekiz faktorlii alt yapidan olusan TPAB 6l¢eklerine
rastlanmistir. Calismadan elde edilen bir baska bulgu ise; okul 6ncesi 6gretmenlerinin OOE-TPAB
Olgegi araciligiyla belirlenen teknolojik pedagojik alan bilgilerinin yiiksek oldugu sonucudur. TPAB
becerisine sahip erken ¢ocukluk donemi O6gretmenleri, 6grenme siirecine teknolojiyi nasil entegre
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edecekleri, kavram yanilgilarini nasil ¢ézecekleri ve konu alanina uygun materyal se¢imi hakkinda
yiiksek bilgiye sahip olmasi beklenmektedir (Koehler ve Mishra, 2009). Niess’e gore (2005) TPAB,
Ogretim konularma uygun planlama yapma, takip etme ve geri bildirimde bulunmak i¢in bireyin
ihtiyaclarinin ve 0grenim siirecinin dikkate alinmasi olarak ifade etmistir. Bu ifadeler géz Oniine
alindiginda okul 6ncesi 6gretmenlerinin TPAB yiiksek olmasi gerektigi, teknoloji materyallerinin
Ogrenciler i¢in en uygun pedagojik yontem ve tekniklerden faydalanarak egitim ortamina aktarilmasinin
onemli oldugu anlasilmaktadir.

Arastirmada kullanilan 6l¢egin nihai hali 38 madde ve bes alt boyuttan olusmustur. Buna bagl olarak
Olgekten almabilecek en diisiik puan 38, en yliksek puan ise 190 olarak belirlenmistir. Ortaya ¢ikan
sonuclar incelendiginde okul 6ncesi 6gretmenlerinin TPAB diizeylerinin yiiksek oldugu goriilmektedir.
Okul 6ncesi 6gretmenlerine uygulanan TPAB 6lgegi tamami ve alt boyutlarindan aldiklar1 ortalama
puanlarin normatif degerlerden yiiksek oldugu goriilmiistiir. Bu sonug literatiirdeki aragtirmalarin
bulgularmi da dogrulamaktadir (6rn; Liang ve digerleri, 2013; Ozdemir, 2016; (")zdurak—Slngm ve
Gokbulut, 2020). Calismadan elde edilen bir bagka sonug ise; yas, kidem ve 6grenim diizeyi, okul 6ncesi
Ogretmenlerinin TPAB’larmi anlamli olarak farklilagtirmadigi sonucu olmustur. Sonuglar literatiir
temelli olarak degerlendirildiginde Ozdurak-Singm ve Gokbulut’un (2020) arastirma sonuglarryla
tutarlik gosterirken Alqurashi ve digerleri, (2017) ve Chuang ve Ho’nun (2011) arastirma sonuglari ile
uyumlu degildir. Bu durum, literatiirden farkli sonuglar olsa bile bu arastirmadaki OOE-TPAB 6l¢eginin
farkli gruplar agisindan degisime direnglilik gosterdigini ortaya ¢ikarmis olabilir. Son olarak 6lgek
toplam puani ile alt boyut puanlar1 arasindaki korelasyon degerlerinin ,682 ile ,806 arasinda degistigi
goriilmiistiir. Bunun yani sira alt boyutlarin kendi aralarindaki korelasyon degerlerinin ise ,284 ile ,630
arasinda degistigi belirlenmistir. Bu baglamda OOE-TPAB &l¢ek toplam puami ile alt boyut ortalama
puanlarn arasinda genellikle yiiksek diizeyde, pozitif ve anlamli iliskilerin varligi, 6l¢egin farkl gruplara
uygulanmasi konusunda giiglii bir yapiya sahip oldugunu gostermektedir (Dogan ve digerleri, 2017).

Oneriler
Bu arastirmada elde edilen sonuglarin literatiir ile tartisilmasi sonucunda yapilan Oneriler asagida
verilmistir.

1. Bu aragtirma kapsaminda okul oOncesi egitim literatiiriine kazandirilan Olgegin farkl
orneklemlerde kullanilmasi, sonuglarin ¢esitliligi acisindan literatiire katki saglayacaktir. Bu
kapsamda daha spesifik il ve il¢elerde uygulamalar yapilabilir.

2. llgili 6lcegin alt boyutlarini nitel olarak arastiran calismalar yapilabilir. Bu sekilde, erken
cocukluk 6grenme ortamlarinda teknoloji ve pedagojinin biitlinlestirilmesine iliskin nasil?
sorusuna yanit aranabilir.

3. Okul 6ncesi 6gretmenlerine yonelik TPAB’1n erken ¢ocukluk 6grenme ortamlarina yansimasini
kesfedecek daha farkli problem alanlarma (Orn; Web 2.0 araglari, STEM uygulamalar: vb.)
yogunlagilabilir.

4. Okul 6ncesi dgretmenlerinin teknoloji kullamimlarmi yordadig: diisiiniilen degiskenler (Orn;
pedagojik inanglar, epistemolojik inanglar, oz yeterlik vb.) ele alinarak bu aragtirmada
gelistirilen 6lgek de kullanilarak farkli arastirmalar gerceklestirilebilir.
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