PEGEM JOURNAL OF

Article Type:
Research Paper

Original Title of Article:

Technology proficiency self-assessments of teachers becoming professional in the 21st century: A scale
adaptation study

Turkish Title of Article:

21. yizyilda profesyonellesen 6gretmenlerin teknoloji yeterliligi 6z-degerlendirmeleri: Bir 6lcek uyarlama
calismasi

Author(s):
Mustafa FIDAN, Murat DEBBAG, Baris CUKURBASI

For Cite in:

Fidan, M., Debbag, M., & Cukurbasi, B. (2020). Technology proficiency self-assessments of teachers
becoming professional in the 21st century: A scale adaptation study. Pegem Egitim ve Ogretim Dergisi,
10(2), 465-492. http://dx.doi.org/10.14527/pegegog.2020.016

Makale Turu:

Ozgiin Makale

Orijinal Makale Baghg:
Technology proficiency self-assessments of teachers becoming professional in the 21st century: A scale
adaptation study

Makalenin Tiirk¢e Baghgi:

21. yuzyilda profesyonellesen 6gretmenlerin teknoloji yeterliligi 6z-degerlendirmeleri: Bir olgek uyarlama
¢alismasi

Yazar(lar):
Mustafa FIDAN, Murat DEBBAG, Baris CUKURBASI

Kaynak Gosterimi igin:

Fidan, M., Debbag, M., & Cukurbasi, B. (2020). Technology proficiency self-assessments of teachers
becoming professional in the 21st century: A scale adaptation study. Pegem Egitim ve Ogretim Dergisi,
10(2), 465-492. http://dx.doi.org/10.14527/pegegog.2020.016

¥R CEGEMAKADEMI



Q

8 & Pegem Egitim ve Ogretim Dergisi, 10(2), 2020, 465-492
52}

8 PEGEM www.pegegog.net
& AKADEMI

Technology proficiency self-assessments of teachers becoming professional in
the 21st century: A scale adaptation study

Fkke

Mustafa FIiDAN ", Murat DEBBAG ", Baris CUKURBASI

® Bartin University, Faculty of Education, Bartin/Turkey

® Bartin University, Distance Edu. App. and Res., Bartin/Turkey
¢ Bartin University, Faculty of Science, Bartin/Turkey @ CrossMark

Article Info Abstract
DOI: 10.14527/pegegog.2020.016 In this study, it was aimed to adapt the Technology Proficic-?ncy Self-Assessment SFaIe
for 21st Century Learning (TPSA C-21), developed by Christensen and Knezek, into
Article History: Turkey's conditions. The study sample consisted of 606 teachers working in 58 public
Received 18 October 2019 schools affiliated to the Ministry of National Education in Bartin province. The original
Revised 27 January 2020 scale had a six-factor structure consisting of 34 items. In the adaptation stage, the
Accepted 26 February 2020 Turkish version of the scale was initially created and then retranslated back into the
Online 20 April 2020 source language. Next, the scale items were evaluated by linguists. Exploratory Factor
Analysis (EFA) and Confirmatory Factor Analysis (CFA) were used to determine the
Keywords: construct validity of the scale. As a result of the EFA, some of the items having
Technology proficiency, inappropriate values were excluded from the scale and finally a structure with 24
Self-assessment, items and four factors named "E-mail", "WWW", "Integrated Applications", and
Scale adaptation. "Teaching with Technology" was obtained. The results of the CFA showed that the
factor structure had adequate fit indexes. For reliability, internal consistency and test-
Article Type: retest correlation coefficients of the whole scale and its sub-dimensions were
Research paper examined and these values were found to be acceptable. After all, this scale has

become a measurement tool that can be used for research which enables educators to
make relevant inferences about technology proficiency in 21st century learning.

21. yiizyilda profesyonellesen 6gretmenlerin teknoloji yeterliligi 6z-
degerlendirmeleri: Bir 6l¢cek uyarlama galismasi

Makale Bilgisi Oz

Bu aragtirmada Christensen ve Knezek tarafindan gelistirilen 21. Yiizyil Ogrenmelerinde

DOI: 10.14527/pegegog.2020.016 " A . X R o
Teknoloji Yeterliligi Oz-degerlendirme Olgegi'nin Tirkiye kosullarina uyarlanmasi

Makale Gegmisi: amagclanmistir. Arastirmanin galisma grubunu Bartin ilinde Milli Egitim Bakanhgi’'na
Gelis 18 Ekim 2019 bagh 58 devlet okulunda gérev yapan 606 6gretmen olusturmaktadir. Ozgiin 6lcek, 34
Diuzeltme 27 Ocak 2020 maddeden olusan alti faktorlu bir yapiya sahiptir. Uyarlama asamasinda ilk olarak
Kabul 26 Subat 2020 Olgegin Turkge formu olusturulmus, kaynak dile tekrar gevirisi yapilmis ve ardindan
Cevrimici 20 Nisan 2020 6lcek maddeleri dil uzmanlarinca degerlendirilmistir. Olgegin yapi gegerliligini

incelenmesi icin Agimlayici Faktor Analizi (AFA) ve Dogrulayici Faktor Analizi (DFA)
Anahtar Kelimeler: gerceklestirilmistir. AFA sonucunda uygun degerlere sahip olmayan bazi maddeler
Teknoloji yeterliligi, Slcekten ¢ikartilmis, 24 maddeli ve “E-posta”, “WWW”, “Entegre Uygulamalar” ve
Oz-degerlendirme, “Teknolojiyle Ogretim” seklinde dért faktérlii bir yapi elde edilmistir. DFA sonuglari ise,
Olgek uyarlama. bu faktor yapisinin yeterli diizeyde uyum indekslerine sahip oldugunu gostermistir.

Guvenirlik igin 6lgegin timine ve alt boyutlarina iligskin i¢ tutarlilik ve test tekrar test
korelasyon katsayilari incelenmis, bu degerlerin kabul edilebilir dizeyde oldugu
gorilmistir. Sonug olarak uyarlanan bu 6lgek, egiticilerin 21. yuzyil 6grenmelerinde
teknoloji yeterliligine yonelik ilgili ¢tkarimlar yapmaya olanak saglayan arastirmalar igin
kullanilabilecek bir 6lgme araci haline gelmistir.

Makale Tiirti:
Ozgiin makale

Author: mfidan@bartin.edu.tr Orcid ID: https://orcid.org/0000-0001-7461-4994
Author: mdebbag@bartin.edu.tr Orcid ID: https://orcid.org/0000-0002-8406-9931
" Author: bariscukurbasi@gmail.com Orcid ID: https://orcid.org/0000-0002-2856-2676


https://orcid.org/0000-0001-7461-4994
https://orcid.org/0000-0002-8406-9931
https://orcid.org/0000-0002-2856-2676
http://dx.doi.org/10.14527/pegegog.2020.016

Mustafa FIDAN, Murat DEBBAG, Baris CUKURBASI — Pegem Egitim ve Ogretim Dergisi, 10(2), 2020, 465-492

Introduction

Technological developments in the 21st century, which is accepted as the digital age, have been
influential in the field of education as well as in almost every field and brought a new dimension to
teaching activities. The innovative and progressive aspect of technology coincides with the dynamic
structure of education, thus creating a mutually decisive process. Particularly with the emergence of
Industry 4.0, which upgrades the concept of digitalization and intends to shorten the innovation process,
the 21st century skills that individuals should have today and in the future are also undergoing changes.
As a matter of fact, when the reports of institutions and organizations such as The future of education
and skills [OECD] (OECD, 2018), Partnership for 21st Century Skills [P21] (Partnership21, 2017), National
Educational Technology Standards [NETS/ISTE] (ISTE, 2016), Assessment and Teaching of 21st Century
Skills [ATCS21S] (Care et al., 2018), Education system alignment for 21st Century Skills (Care et al., 2019)
and Skills and Capacity [HEART] (Dunbar, 2015) are analyzed, it is seen that one of the identified
common skills is "knowledge, media and technology skills".

On the other hand, in the ATC21S project, which was supported by the University of Melbourne
under the sponsorship of Microsoft, Intel and CISCO to cover 60 institutions around the world, the
importance of the skill of digital literacy in teaching 21st century skills to individuals was revealed and it
was emphasized that it should be included in the curriculum (Binkley et al., 2012). This skill involves
information and communication technologies (ICT) literacy (Byungura , 2018; Gaible, Mayanja &
Michelazzi, 2018; Kylonen, 2012; Lewin & McNicol, 2015) as well as the access, selection and use of the
right information from the right source by 21st century individuals. In addition, with the advancement of
technology, it is expected that the students adapt to new technologies. This competence, also defined
as digital fluency, consists of a synthesis of high-level thinking and digital literacy skills (Pinho & Lima,
2013). Therefore, 21st century skills are now becoming one of the main drivers in today's and
tomorrow's educational understanding.

According to OECD (2018), which emphasizes that the learner characteristics of the new millennium
have changed in parallel with the age, students now demonstrate different cognitive skills, regard
technology as an indispensable element of their lives, and lead a digital life in which they are largely
online. The competences of all stakeholders, who are involved in teaching activities and play a key role
in the integration of education and technology, need to be enhanced in this sense. It is known that
teachers are the most common stakeholder with whom today's students called "digital natives" get in
contact after their family and friends (Riegel & Mete, 2018). Considering that good teachers raise
successful students in general (Darling-Hammond, 2015; Hill, Beisiegel, & Jacob, 2013), the importance
of the fact that teachers who are expected to equip their students with these skills should be
themselves competent in the same skills becomes specifically more apparent (Debbag, 2018; Gorgilli &
Kigukali, 2018; Harris, Mazman & Kocak-Usluel, 2011; Mishra, & Koehler, 2009; Vo & Nyugen, 2010).
Teachers' competence in this sense affects their status as a role model for their students in terms of
using technology as well as their own professional development (Dag, 2016). In this context, teachers'
professional development should be supported to meet the needs of all students (Sprott, 2019).

While standards set by the ISTE include seven standards under the headings of "Strengthening
Professionalism" (learner, leader and citizen) and "Learning Catalyst" (collaborator, designer, facilitator
and analyst) for instructors to use technology in their courses (ISTE, 2016), teacher competencies
identified by the Ministry of National Education (MoNE) in Turkey include 16 different performance
indicators associated with technology (MoNE, 2017).

Planning and implementing a successful teaching require understanding how technology relates to
pedagogy and content (Koehler, Mishra, & Yahya, 2007). As a matter of fact, Pedagogical Content
Knowledge (PCK), which is at the center of teachers' professional development and accepted as an
indispensable element of the concept of qualified teachers, has started to be called as Technological
Pedagogical Content Knowledge (TPACK) in recent years by attracting technology into itself (Kaya &
Yilayaz, 2013). In the literature, TPACK is defined as a critical knowledge base that should be developed
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by prospective teachers (Angeli & Valanides, 2005). In TPACK, which is a technology integration model,
Mishra and Koehler (2006) emphasized how learning the educational contents including pedagogical
concepts and techniques can be facilitated by using technology. Therefore, educational technologies
should be based on pedagogically sound foundations in this model (Ferdig, 2006; Koehler et al., 2007).

The "knowledge of technology", one of the elements of technology, pedagogy and field knowledge
on which the model is built, includes all educational technologies, from relatively simple technologies
(board, books, etc.) to more complex digital technologies (Internet, computers, videos, etc.) (Koehler et
al., 2007; Mishra & Koehler, 2006). In addition, researchers have stated that the information-
communication technologies related skills involve skills such as using internet browsers, e-mail system,
and word processing programs as well as the knowledge of computer software and hardware.

As a component of technology integration in education, a variety of projects about technological
infrastructure have been put into practice to strengthen the infrastructure of schools in Turkey,
especially in the last 20 years. Information Communication Technologies (ICT) class was established in
5800 schools between 1998 and 2007 with the Basic Education Development Project (BEDP/TEGEP). In
addition, Enhancing Opportunities and Improving Technology Movement (FATIH) project has been
carried out since 2011 to make the use of ICT tools more effective and widespread among all teachers
and students (MoNE, 2012). However, improving technological infrastructure alone is not enough to
integrate technology into education (Kaya & Kogak-Usluel, 2012; Perkmen & Tezci, 2011). At this point,
the technology integration approaches TYPE | in which the student learns mainly through technology or
TYPE Il in which the student and learning are at the center and the student is actively responsible for his
own learning comes into play (Maddux & Johnson, 2005). In TYPE | approach, technology is a helpful tool
for teachers to provide students with basic information; in TYPE Il approach, the teacher designs
technological learning environment and guides students (Tezci, 2016). In both cases, teachers
synthesizing and integrating above-mentioned technological, pedagogical, and field knowledge into
learning process will facilitate and strengthen this integration (Orhan-Goksun, 2016; Schmidt et al.,
2009). In this context, it is important to conduct studies investigating the technological proficiency of
teachers in order to combine it with the two other types of knowledge.

On the other hand, it is clear that there is a need for teachers who have proficiency in using new
technologies in order to get the optimum efficiency from educational technologies (Brun & Hinostroza,
2014; Ertmer, Ottenbreit-Leftwich, Sadik, Sendurur, & Sendurur, 2012; Koh, Chai, Benjamin, & Hong,
2015; Orhan-Goksun, 2016). According to Holmberg, Fransson, and Fors (2018), the ability to integrate
digital technologies into teaching and learning activities is a part of teacher professionalism. In this
context, it is necessary to equip teachers with the skills and tendencies that are essential for meeting
the 21st century educational needs in their professional development in the digital age (Sprott, 2019).
Teachers' technology competencies are among these skills and tendencies and they play a decisive role
in meeting the needs of the new generation learners who are called as digital natives both for the
realization of the learning activities and for more efficient use of technology in daily life.

When the literature is examined, it is observed that teachers do not feel sufficient in the context of
technological and technopedagogical knowledge in recent studies (Durak & Seferoglu, 2017; Karadeniz
& Vatanartiran, 2015) and the use of technopedagogical skill is lower than other skills among them
(Garba, Byabazaire, & Busthami, 2015, Orhan-Goéksun & Kurt, 2017). Therefore, it is very important to
guestion the competence of teachers in the process of moving themselves from the present situation to
the better one (Christensen & Knezek, 2017; Orhan, Kurt, Ozan, Vural, & Turkan, 2014). However,
especially recently, it has been observed that researchers have been trying to develop 21st century
qualifications by developing different measurement tools (Anagilin, Atalay, Kili¢, & Yasar, 2016; Coban,
Bozkurt, & Kan, 2019; Giir-Erdogan & Arsal, 2016; Orhan-Goksun & Kurt, 2015). The common features of
the mentioned measurement tools are that they deal with the learner characteristics of the age or
lifelong learning skills (such as critical thinking, problem solving, creativity, entrepreneurship) from a
holistic perspective. However, the fact that these competences should be analyzed for a specific content
rather than a general approach are regarded as educationally significant in terms of both making more
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detailed relational implications for 21st century skills and reaching more comprehensive and concrete
evidence on the subject. Therefore, there is a need to develop measurement tools for the sub-
dimensions of 21st century skills.

As highlighted earlier, one of the most important components of these skills is seen as technology
competencies. In the related literature, there are a limited number of valid and reliable measurement
tools developed especially to be used with educators to determine their level of technology proficiency
in 21st century learning. The TPSA (Technology Proficiency Self-Assessments) scale developed by Ropp
(1999) was accepted internationally and adapted into the conditions of different countries and used in
the national context. Original TPSA items were created to assess competences in areas identified as
important by the ISTE Technology Standards writing team. Dimensions included in the scale consisting of
20 items represented four proficiency areas (i) "E-mail", (ii) "World Wide Web" (WWW), (iii) "Integrated
Applications" and (iv) Technology Integration in Teaching". Ropp (1999) stated that the scale was
developed in order to measure teachers' and prospective teachers' professional competencies in using
technology in education and thus to ensure their progress towards proficiency. The adaptation of the
scale into Turkish culture was conducted by Gengtiirk, Gokcek, & Gilines (2010) on 205 prospective
teachers, and as a result of this study, it was seen that the scale items had a single-factor structure.

Christensen and Knezek (2017) emphasized that the TPSA scale has been used in many studies while
maintaining its respectable psychometric properties for more than 15 years but a new version of the
TPSA scale including competencies for today's technologies is needed. Accordingly, Christensen and
Knezek (2017) updated the TPSA scale in accordance with 21st century technological skills and
introduced it as a new version called TPSA C-21. The TPSA C-21 development study was conducted with
the participation of 466 teachers and the dimensions of "Teaching with Emerging Technologies" and
"Emerging Technologies Skills" were added to the existing dimensions of the scale that Ropp (1999)
developed. As a result of validity and reliability studies, the latest version of the TPSA C-21, which
consists of 34 items, came out with a six-factor structure.

Considering the explanations above, it was intended both to create a scale measuring teachers' 21st
century technology proficiencies and contribute to the professional development of teachers in Turkey.
Accordingly, the validity and reliability study of the TPSA C-21 scale, which was originally developed as a
TPSA scale by Ropp (1999) and rearranged by Christensen and Knezek (2017) within the scope of 21st
century skills, was conducted by adapting the scale into Turkish language in the present study.

Method
Participants

606 teachers participated voluntarily in the study from 58 public schools (19 primary schools, 24
secondary schools, 15 high schools) in the central district of Bartin province. 49.80% (302) of the
participants were male and 50.20% (304) were female, and the mean year of service was M=15.93 (Min
=1, Max =40, SD = 9.65). 209 (34.49%) teachers worked in primary, 226 (37.29%), in secondary and 151
(24.92%) in high schools. 134 of them (22.11%) completed postgraduate education. The distribution of
teachers according to their branches is given in Appendix-1.

Data Collection Tools and Research Process

The scale (TPSA C-21) developed by Christensen and Knezek (2017) in America was used by adapting
it into the conditions in Turkey. The original scale has a 6-factor structure consisting of 34 items (all
positive). The distribution of the items in the scale according to the factors is as follows: "E-mail" (1-5),
"WWW?" (6-10), "Integrated Applications" (11-15), "Teaching with Technology" (16-20), "Teaching with
Emerging Technologies" (21-29), "Emerging Technologies Skills" (30-34).

Christensen and Knezek (2017) have stated that the items on the TPSA scale, though developed
within the scope of computerized learning and teaching, are essentially a contextual measurement of
computer self-efficacy. There is a strong relationship between the initial version of the scale developed
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by Ropp (1999) and the Computer Self-efficacy Scale, which supports the construct validity of TPSA
(Ropp, 1999). In this context, as mentioned in both studies, TPSA and TPSA C-21 scales included items
with expressions related to self-efficacy.

The scale was prepared in a form that participants could give responses on a 5-point Likert type (1:
Strongly Disagree, 2: Disagree, 3: Partly Agree, 4: Agree, 5: Strongly Agree). Before the scale adaptation
study, the first author R. Christensen was contacted via e-mail and necessary permissions were
obtained. The scale items were translated from English into Turkish and the concordance between the
original scale and the translated version was checked by a team of 12 experts, 7 from the field of foreign
language education and 5, computer education and instructional technology, with at least a Ph.D.
degree in their fields. The statements in some of the items were rearranged for teachers according to
Turkey's conditions. For example, the term "institution web site" in the original scale was revised as the
"web site of my university or the Ministry of National Education". Then the translations were brought
together to form the most appropriate version of the scale.

Following these procedures, the scale items were translated back into English by three linguists and
compared with the original form to ensure linguistic consistency. The scale was evaluated in terms of
language and comprehensibility by two Turkish linguists (one with a Ph.D. degree in Turkish education
and the other with a Ph.D. degree in Turkish language and literature) and the several scale items were
adjusted in accordance with their feedbacks. As the next stage, three faculty members who had a
command of both Turkish culture and American culture re-translated the final version of the adapted
scale from the target language into the source language. After the back translation process, the scales
for both cultures were compared and revised; and accordingly, the scale took its final form.

After this stage, eight faculty members working in the field of educational technology were
consulted about the appropriateness of the items in terms of the content and face validity of the scale.
At this stage, considering the Davis technique, the Content Validity Index (CVI) was calculated by
dividing the number of experts who selected the options "appropriate" and "must be slightly corrected"
in each item by the total number of experts (Davis, 1992). While the CVI values of the items ranged
between .75 and 1.00, this value was calculated as .88 for the whole scale. According to these results, it
can be said that the content validity of the scale items was at an acceptable level (Davis, 1992). In order
to test the linguistic equivalence of the scale, at a two-week interval, the Turkish and English versions of
the scale were respectively applied to 39 Turkish academicians working at Bartin University and also had
a good command of English and the correlation coefficients between the two forms were calculated.
The final version of the scale was read by 15 teachers before the application in order to determine the
expressions that could create ambiguity for participants; and accordingly, it was observed that there was
no confusing expression.

Necessary official permission was obtained from the Provincial Directorate of National Education to
carry out the research. Accordingly, in determining the factor structure of the scale, the scale forms
were first distributed to 712 teachers working in 31 different public schools (10 primary schools, 13
secondary schools, 8 high schools) and among them, 399 teachers completed the scale and provided
feedback (Sample 1). As 37 scales sent by them were not fully completed, Exploratory Factor Analysis
(AFA) was performed with the 362-participant data set. Then, the determined factor structure of the
scale was tested with Confirmatory Factor Analysis (CFA) on a sample different from the first sample. For
this purpose, the scales that were put into the final form according to the EFA findings were distributed
to 27 different public schools (9 primary schools, 11 secondary schools, 7 high schools) and feedback
was received from 257 teachers (Sample Il). 13 of the scale forms were not evaluated due to being
incomplete and CFA was performed with the 244-participant valid dataset. The reliability analysis of the
adapted scale was conducted with 52 participants selected from the second sample. Filling out the scale
form took between 7 and 10 minutes. The process of the research is summarized in Figure-1 below.
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{ -Taking the official permissions
-Translating from source language to
target
-Back translation process

-Taking experts' opinions about linguistic *

Implementation-| Implementation-Il Implementation-lil
(EFA) (CFA) (Reliability Analysis)
appropriateness, face and content

validity n=362 I n=244 l n=52

-Making the necessary adjusments Sample-| Sample-ll Sample-Il
-Creating the draft scale
| -Linguistic equivalance (n=39)

Figure 1. Research process.

Data Analysis

SPSS 23 and AMOS 21 programs were used to analyze the research data. Based on the data obtained
in the study, EFA and CFA were performed to ensure the construct validity of the scale within the
conditions of Turkey. Before performing the analyses, first the missing and incomplete data were
examined and the outliers were checked.

Then, since the sample size was greater than 50, Kolmogorov Smirnov test was used to determine
(Buytikoztiirk, 2019) whether the data displayed a normal distribution for both these analyses and group
comparisons (27.00% of top and bottom group). The results showed that p value was found to be
greater than .05 for EFA (Z = .04, p = .50) and CFA (Z = .06, p = .29) and 27.00% of top and bottom group
(2 = .04, p = .16). According to the results of the normality test (p> .05), it can be said that the data
displayed a normal distribution (Blylikoztirk, 2019). On the other hand, as this test could easily be
affected by the sample size, the skewness and kurtosis values (according to z values), histograms and Q-
Q plot graphs of the data were also examined and the results were found to be consistent with the
normality test findings.

The degree of agreement between the factor structures of the adapted scale were evaluated and
interpreted according to the acceptability of the values of Adjusted Goodness of Fit Index (AGFI > .90),
Comparative Fit Index (CFl > .90), Tucker Lewis Index (TLI > .90), Root Mean Square Error of
Approximation (RMSEA 0 .08), and Standardized Root Mean Square Residual (SRMR <. 08) (Hair, Black,
Babin, Anderson, & Tatham, 2006; Schumacker & Lomax, 2010; Kline, 2016). In addition, some
researchers suggested that the xz/df ratio less than 5 was also acceptable for model fit (Schermelleh-
Engel, Moosbrugger, & Miller, 2003; Kline, 2016). However, since chi-square ()(2) value is affected by the
sample size (Joreskog & Sérbom, 1993), it was not used as a cohesion criterion in the present study but
its ratio to the degree of freedom (df) was given for information purposes only. Cronbach's alpha (a)
internal consistency coefficient and test-retest reliability coefficient (r) were calculated to assess the
reliability of the scale items. A value of .70 was accepted as the minimum criterion for reliability
(Buytkoztirk, 2019).

Findings
Findings Regarding the Scale Adaptation Study

Findings related to linguistic equivalence: To test the linguistic equivalence of the scale, first the
Turkish version and then the English version of the scale were applied to 39 Turkish academicians
working at Bartin University at a two-week interval. In this regard, the correlation coefficient between
the original version and the Turkish version of the scale was found to be significant and high (r = .84, p<
.01). In general, the correlation coefficients between the items ranged from .62 to .91. Between the
forms, linguistic equivalence coefficients (r) according to the factors were found to be .87 for the e-mail
"factor, .80 for the "WWW'" factor, .78 for the "IA" factor, and .86 for the "TT" factor.
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Findings regarding the EFA: EFA was performed based on the data obtained from 362 participants to
determine the construct validity of the measurement tool. The suitability of the sample size for EFA was
examined by the Kaiser-Mayer Olkin (KMO) test and found to be .93. A KMO value greater than .70
indicates that the sample size is sufficient for EFA (Bryman & Cramer, 1999). Bartlett Sphericity Test was
used to check the appropriateness of the data. As a result of the measurement (x2 = 9854.95, p<.001), it
can be said that the data is suitable for the EFA (Tabachnick & Fidell, 2007). The first EFA results showed
that the items of the scale were grouped under 4 sub-factors (eigenvalues greater than 1) which
constituted 68.15% of the total variance. In addition, the scree plot was also examined to determine the
number of factors, and it was decided to examine the scale in a four-factor structure considering the
fracture points (Appendix-2).

The principal component analysis was used during the EFA and the items were subjected to rotation
using the varimax vertical rotation technique. Varimax is a common orthogonal rotation method for
cases where there are two or more factor structures in scale development studies. This method was
selected to facilitate the interpretation or report of factors and their items in the study (Blyukoztirk,
2019). Factor load distributions, obtained as a result of the analysis of the scale which was initially
comprised of 34 items, were examined. Six items (29, 16, 14, 32, 33, 22) with a factor load below .40 and
four items with overlapping factor loads (less than .10) under different factors (Costello & Osborne,
2005) (8, 16, 19, 30) were excluded from the scale. For this purpose, each item was excluded from the
analysis one by one and the EFA was repeated; and thus, the most appropriate factor structure of the
scale was determined. As a result of the EFA, the sub-dimensions of "Teaching with Technology (TT)","
Teaching with Emerging Technologies (TET)" and "Emerging Technologies Skills (ETS)" were compiled
under a single factor.

However, the 31st item (I can download and watch movies/videos) which was located in the "TET"
sub-dimension of the original scale appeared under the second factor (WWW) in the present study.
Eight field experts (having publications in the field of educational technology) were consulted for the
content validity of this factor structure and the appropriateness of the relevant item. In addition, the
researchers who created the original scale were re-contacted and their views about the factor structure
of the adapted scale and the distribution of items were also taken. In line with their feedbacks, the last
factor was named as "Teaching with Technology "(TT) while the other factors remained the same as they
existed in the original scale. For the item mentioned above, the experts agreed that it should be
discussed in the scope of the second factor. As a result of all these procedures, the scale had a four-
factor structure with 24 items. In this structure, it is remarkable that the items related to new
technologies are collected under a single factor and in a general manner.

All the items that constitute the scale explain 68.98% of the total variance. Specifically, the five-item "E-
mail" factor accounts for 17.12% of the total variance, the five-item "WWW" factor represents 8.07%,
the four-item "Integrated Applications (IA)" factor explains 6.24% and the nine-item "Teaching with
Technology (TT)" factor accounts for 36.54%. Factors of the scale and the distribution of factor loads
according to the items are given in Table 1.

When Table 1 is examined, it is seen that the factor load values of the items range from .70 to .83;
.59 t0 .76; .54 to .87; and .51 to .85, respectively. Field (2009) stated that .40 could be the cut-off point
for factor loads and items with factor loads of .70 and above could be considered as excellent. The
internal consistency of the scale was calculated as .88, .85, .83, .79 according to the factors, respectively.
The Cronbach's alpha (a) value for the whole scale was .81. These results show that the scale items are
reliable.

Findings related to CFA: As a result of AFA, whether the four-factor structure of the scale would be
confirmed on a different sample was tested by using CFA. The maximum likelihood method was used for
CFA. As a result of the CFA conducted by using the data obtained from 244 pre-service teachers (Model-
1); the four-factor and 24-item structure of the scale was found to have acceptable fit indexes (xz/df =
5.17, p< .01; AGFI = .89, CFl = .90, TLI = .86, RMSEA = .06, SRMR =. 07). On the other hand, when
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modification indexes of the items were examined, it was found that there were significant relationships
among error variances of item pairs 6-7, 21-22, and 6-7. As a result of the DFA, the error variance values
of the items also ranged between .42 and .80. The values less than .90 are acceptable for model (Cokluk,

Sekercioglu, & Buytkoztiirk, 2012).

Table 1.
Factor Analysis Results (Rotated Component Matrix).

Items

Factor Loads

F1

F2

F3

F4

1.1 can send an e-mail to a friend

2. | can subscribe to a discussion forum (like a Facebook group)

3. | can send e-mail to many people at once by creating a recipient list.

4. | can send a document as an attachment to an e-mail message.

5.1 can keep copies of the outgoing messages | send to others.

6. | can find web pages related to topics of my interest using a search engine
(Google, Yandex, etc.).

7.1 can search for and find the web sites of my university or the Ministry of
Education.

8. | can keep the track of websites | have previously visited (for example, by
adding it to favorites) so that | can return to it later.

9. | can find the primary sources of information that | can use in the teaching
process on the internet

31. | can download and watch movies / videos.

11. | can create a graph (bar, circle, etc.) showing the proportions of colored
candies in a package by using the spreadsheet (e.g. Excel).

12. | can create a newspaper with graphics.

13. | can save documents in a format that others can read in different word
processing programs (such as saving word, pdf, rtf, or txt).

15. I can create an informative database about important authors related to a
subject matter.

17. I can prepare a lesson or unit that integrates the software in question with the
subject matter.

18. | can use technology to collaborate with teachers and students who are not in
the classroom.

20. | can write a plan including a budget for the technologies to be purchased for
my class.

21. | can integrate mobile technologies into my own curriculum / lesson plan.
23. | can create a blog or wiki for my students to collaborate.

24. 1 can use online tools with my students to teach at a distance.

25. | can teach one-to-one in environments where students have their own
devices.

26. In my class, | can find a way to make my students use a smartphone or tablet
computer for their responses.

28. | can use mobile devices to have my students access the learning activities.
34. 1 can save and retrieve files in a cloud-based environment (such as Google
Drive, Dropbox).

74
.70
.82
.83
.75

.66

75

.59

.76

.66

.87

.88
.54

.62

.62
.60
.62
.63
.73
.82
.85
.82

.66
.51

Eigenvalues
Percentage of Variance Explained (% )
Croanbach’s Alpha (a)

4.03 1.90 1.47 8.84
17.12 8.07 6.24 36.54
88 .85 .83

.79

F1: E-mail, F2: World Wide Web (WWW), F3: Integrated Applications (lA), F4: Teaching with Technology (TT)
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Error correlations of these item pairs under the same factors were also re-tested by adding them to
the model. As a result of CFA, it was found that this model had a good degree of agreement (xz/df =
4.12, p<.01; AGFI = .90, CFl = .91, TLI =.92, RMSEA = .05, SRMR = .06). In other words, it can be said that
the model-data agreement was confirmed in a four-factor structure. Standardized path diagrams and
the relationships between factors are presented in the Appendix-3.

Standardized regression weights of the items ranged between .49 and .80. When the correlation
values between the scale factors were examined; it was detected that there were significant positive
correlations between the factors "E-mail and WWW!"(r = .30), "E-mail and IA "(r = .40), "E-mail and TT "(r
=.32)," WWW and IA "(r = .34), and "WWW and TT"(r = .30), and "IA and TT" (r =.59) (p <.01). Very high
correlation coefficients between the factors provide evidence for the fact that the factors tend to
measure the same or similar features. However, in the present study, according to the results of
correlation analysis, it is seen that there are the low and medium levels of correlations between the
factors.

On the other hand, the six-factor structure in the original version of the scale was also analyzed by
CFA and compared with the four-factor structure adapted into Turkish. In this respect, in accordance
with the six-factor and 34-item structure of the original scale, it was determined that the fit indexes
were not at an acceptable level (xz/df =6.12, p< .01; AGFI = .69, CFI = .81). TLI =.79, RMSEA = .12, SRMR
=.10). The proposed modification suggestions were also examined and the CFA was repeated, but the
model-data fit was found inadequate. Table 2 shows the comparative indexes of the CFA results for the
different models of the scale.

Table 2.

Model Comparison between the Factor Structures of The Original Scale and Its Turkish Adapted Version.
Model Faktor xz/df AGFI CFI TLI RMSEA SRMR
Model-1 Four factors-24 items (the Adapted Scale) 412 90 91 .92 .05 .06
Model-2 Six factors-34 items (the Original Scale) 6.12 .69 .81 .79 12 .10

When Table 2 is examined, the model for the six-factor structure of the scale developed in the
United States seems to be not having adequate fit values on a sample in Turkey. Accordingly, the four-
factor structure of the 24-item scale can be said to have displayed a better fit in Turkey's conditions.

Findings related to reliability analysis: While the internal consistency reliability coefficients (a) of
the scale items were ranging from .80 to .91, this coefficient for the whole scale was found to be .89.
The internal consistency of the scale was calculated as .85, .82, .81, .89 according to the factors,
respectively. These results show that the answers given to the scale items are consistent (Buyukozturk,
2019). However, to determine test-retest reliability, the scale was re-applied to 52 participants selected
from the CFA sample after three weeks. Test-retest reliability coefficient (r) of the scale was calculated
as .85, .81, .83 and .89 according to factors, respectively (p< .01). The test-retest reliability coefficient (r)
of the scale items ranged from .79 to .89 while this coefficient for the whole scale was calculated as .81
(p< .01). According to these results, it can be said that the responses to the scale are stable over time.

Findings related to item analysis: The differences between the total scores of the factors and the item
scores of the 27.00% upper and lower groups were examined by t-test for independent samples.
Accordingly, t values of all items were significant (p< .01) and varied from 18.03 to 23.25; from 12.27 to
23.43; from 22.62 to 41.39 and from 19.42 to 34.29 according to the factors, respectively. However, the
adjusted item-total correlation coefficients were statistically significant (p< .01) and varied between .79
and .91; .75 and .82; .75 and .90; and .73 and .85 according to the factors, respectively. These results
indicated that the distinctiveness of the scale items was high. Table 3 shows the factors of the scale, the
distribution of factor loads according to items, item-total correlation coefficients (r) and t-values of the
27.00% lower-upper groups.
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Table 3.

Results of the Item Analysis.

Items r t Items r t
1 .79 18.03** 13 77 22.62**
2 .83 21.40** 15 .75 28.73**
3 .90 23.25** 17 .75 21.90**
4 .85 21.80** 18 73 19.42%*
5 91 22.42** 20 .75 22.75**
6 .80 13.19%* 21 .78 25.42%*
7 .82 12.27** 23 .78 27.12**
9 .75 23.43** 24 .80 34.29**
10 .82 19.85** 25 .85 33.25**
31 .81 19.32%** 26 .81 28.85**
11 .89 34.40** 28 .78 24.42%*
12 .90 41.39** 34 .78 24.87**

Discussion, Conclusion and Implications

Technology Proficiency Self-Assessment Questionnaire (TPSA C-21) developed by Christensen and
Knezek (2017) for 21st Century Learning was adapted into Turkey's conditions and teachers' self-
assessments were examined in terms of variables of gender, school type, postgraduate education status
and year of service. As a result of the adaptation of the original scale consisting of 34 items and six
dimensions into Turkish, 24 items were collected under four dimensions. In the first stage of the scale
adaptation process; original scale items were translated from the target language into the source
language and expert opinions were obtained with respect to the content and face validity of the
adapted scale. A linguistic equivalence study was conducted to determine whether there was an error in
the translation phase of the scale items and to reveal its relationship with the original form. EFA and CFA
were used to determine the construct validity of the scale and reliability analyses of the items were
performed. As a result of the EFA, the scale in Turkey's conditions was found to have a four-factor
structure, and 6 items were excluded from the scale due to having inadequate factor loads while 4 items
were removed due to displaying overlapping values. The first three factors of the original scale ("E-mail",
"WWW" and "IA") remained same, but the other three factors were combined within a general
structure titled "TT".

There are several scale adaptation studies that have changed factor names and factor structures of
the original scales in the literature (Unal & Teker, 2018; Onder & Besoluk, 2010; Kutu & Sozbilir, 2011;
Kaya, Kaya, & Emre, 2013; Koh, Chai, & Tsait, 2010; Isik & Demirel, 2018). In the document review study
conducted by Boztung-Oztiirk, Eroglu, and Kelecioglu (2015), it was observed that a number of items
were removed in 38 of 108 scale adaptation studies and no new item was recommended and the
number of items in 4 of those studies remained unchanged but appeared on a dimension different from
the dimension in the original scale. There are studies in the literature that provide evidence for
removing a large number of items from the scale during the adaptation process (Afacan, Karakus, &
Usak, 2013; Isik & Demirel, 2018; Kutu & Sozbilir, 2011).

In the current study, the most important factor affecting the change in the factor structure and
number of items of the scale is thought to be the cultural differences between the country in which the
scale was developed and the country in which the scale was adapted. In this regard, the Technological
Pedagogical Content Knowledge Scale was adapted into Turkey's conditions by Kaya, Kaya, and Emre
(2013) and the factor structure of the scale was altered as a result of the study. It was explained that the
reason for this alteration could be the difference in terms of teacher characteristics and opportunities
between the United States, where the original scale was developed and Turkey, where the adaptation
was conducted. According to Klassen (2004), self-efficacy is influenced by cultural elements. Boztung-
Oztiirk, Eroglu, and Kelecioglu (2015) suggest that biases stemming from the scale structure may appear
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in the measurement tool if the original scale does not correspond to the culture into which it is adapted
and errors should be eliminated by taking into account these factors in the scale adaptation process.
However, they also state that researchers and subject area experts who developed the original scale
should be contacted to decide over the items that need to be statistically excluded at the end of the
scale adaptation process (Boztung-Oztiirk, Eroglu, & Kelecioglu, 2015). In this direction, in the current
study, the necessary procedures were performed by determining the factor structure of the scale after
taking the opinions of both field experts and researchers who created the original scale.

The 31st item (I can download and watch movies/videos) under the "TET" factor in the original scale
was included under the "WWW?" factor in the current scale. This situation is thought to be due to
individual and cultural differences between the target group to which the scale was adapted and the
target group to which the original scale was applied. Besides, there was a consensus that the item 31,
which appeared under the "WWW "factor, was structurally compatible with other items under this
factor. In this regard, it was decided to include this item under the "WWW "factor in accordance with
the opinions of field experts and researchers who formed the original scale. There are examples of
similar situations in the literature. To exemplify, it was stated that two items were placed under another
factor in the computer anxiety scale which was adapted into Turkish (Cavus & Giinbatar, 2008). In the
studies, it was also seen that the items under separate factors were gathered under the same factor
(Kaya, Kaya, & Emre, 2013).

Several activities regarding the use of technology in education have been carried out within the
scope of the FATIH Project supported by the Ministry of National Education in Turkey; interactive
whiteboards have been placed in 47158 schools since January 2019, the internet infrastructure at
schools have been enhanced, a trouble-free access to the content services of the MoNE has been
ensured, the online social education platform "EBA" has been created and teachers have been provided
with the necessary training on how to use it (MoNE, 2019). Despite these improvements and
innovations in the learning environments, the MoNE uses a filter in the internet service that it provides
to schools. This filter prevents access to many video-music platforms and social networks at school. In
addition, in-service training provided to teachers by the MoNE for ICT use are not at the level of
integration of technology into education, but rather at the level of ICT literacy (Basak & Ayvaci, 2017). In
addition, Cukurbasi and Kiyici (2018) stated that teachers' awareness and preferences towards new
technologies were weak and the courses and contents related to this subject matter were not
comprehensive enough in the faculties of education. Moreover, in this study, positive results were
obtained in terms of raising the awareness of prospective teachers about new technologies.

In consideration of all these explanations above, it is also believed that the items removed from the
original scale in the process of adaptation into Turkish were affected by the differences between the
country where the scale was created and the one where the scale was adapted in terms of the
opportunities of schools for using and teaching relevant technologies as well as the cultural differences.
For example, the items "I can download and listen to podcasts/audiobooks ", "I can use social media
tools for instruction in the classroom (e.g. Facebook, Twitter, and others)" and "l can write an essay
describing how | would use technology in my classroom" can be said to have been affected by such
situations. Briefly, the 24-item and 4-factor structure of the scale which was adapted in accordance with
the findings of the present study is considered to be valid and reliable in the conditions of Turkey. This
adapted scale can give an idea about teachers' technology proficiency, especially in the digital age.
Although, technopedagogical competences factor in which Orhan-Goksun (2016) developed a scale to
determine 21st century skills are not similar to the scale in this study, but its content has micro level
similarity. On the other hand, although there are similar measurement tools concerning 21st century
skills in Turkish context (Anagln, Atalay, Kilig, & Yasar, 2016; Coban, Bozkurt, & Kan, 2019, Giir-Erdogan
& Arsal, 2016; Orhan-Goksun & Kurt, 2015), target population and focus of these scales differ.

It was observed that some of these studies were Turkish adaptations of scales related to ISTE
standards, one of the 21st century qualifications (Coklar & Odabasi, 2009; Simsek & Yazar, 2016).
However, in these studies, adaptation was carried out by collecting data from prospective teachers. Only
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Simsek and Yazar (2016) collected data from secondary and high school teachers in addition to
prospective teachers in their research. Gurilti, Aslan and Alci (2018) analyzed 21st century teaching
skills used by primary schools teachers according to various variables. In this context, data were
collected from teachers working in primary and secondary schools by the scale developed by Orhan-
Goksun (2016) and an evaluation was made under the factor of technopedagogical competencies. With
this aspect, adapted as part of the research, TPSA C-21 differs in target audience and focus. Also, the
scale adapted into Turkish can be applied to 21st century teachers working in pre-school, primary,
secondary and high school levels in private or public institutions. In-depth investigations can be carried
out by performing statistical analysis of the scores obtained and variables (dependent or independent)
examined within the scope of the research.

As with any study, this study has certain limitations. Since the sample of the study consists of
teachers who are currently working in primary, secondary and high school levels only in the central
district of Bartin and contributing to the research voluntarily, it may be difficult to generalize the
research results to the samples in different regions. In addition, this study does not include the teaching
staff working in higher education level and prospective teachers studying in faculties of education.
Therefore, the study can be carried out on different samples considering regional, cultural and
educational differences, and the comparative re-examination of the psychometric properties of the
scale may contribute to the validity and reliability of the scale. Especially, the instruments regarding
instructional technologies may inherently become outdated over time and so they may be insufficient to
reveal technological competencies of educators. Further research can test an extended version of the
scale by revising its items in terms of emerging technologies.
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Turkish Version

Girig

Dijital ¢cag olarak kabul edilen 21. ylizyilda yasanan teknolojik gelismeler, hemen her alanda oldugu
gibi egitim alanini da etkilemis, Ogretim faaliyetlerine yeni bir boyut kazandirmistir. Teknolojinin
degisime acik ve yenilik¢i yoni egitimin dinamik dokusuyla értiismekte, bu sayede karsilikh belirleyici bir
siire¢ olusmaktadir. Ozellikle dijitallesme kavramina sinif atlatan ve inovasyon siirecini kisaltmayi
ongoren Endustri 4.0 ile birlikte, ginimlz ve gelecekte bireylerin sahip olmasi gereken 21. ylzyil
becerileri de degisime ugramaktadir. Nitekim bu becerileri ortaya koymak adina galismalar yapan Egitim
ve Becerilerin Gelecegi (The Future of Education and Skills [OECD]) (OECD, 2018) 21. Yiizyil Becerileri igin
Ortaklik (Partnership for 21st Century Skills [P21]) (Partnership21, 2017), Ulusal Egitim Teknolojisi
Standartlari (National Educational Technology Standards [NETS/ISTE]) (ISTE, 2016) 21. Yuzyll
Becerilerinin Degerlendirilmesi ve Ogretimi (Assessment and Teaching of 21st Century Skills [ATCS21S])
(Care vd., 2018), 21. Yuzyil Becerileri i¢in Egitim Sistemi Uyumu (Education System Alignment for 21st
Century Skills) (Care vd., 2019) ve Beceri ve Kapasite (Skills and Capacity [HEART]) (Dunbar, 2015) gibi
kurum ve kuruluglarin raporlari analiz edildiginde belirlenen ortak becerilerden birisinin “bilgi, medya ve
teknoloji becerileri” oldugu goriilmektedir.

Diger taraftan Melbourne Universitesi tarafindan desteklenen Microsoft, Intel ve CISCO
sponsorlugunda diinya ¢apinda 60 kurumu kapsayacak sekilde gercgeklestirilen ATC21S projesinde, 21.
ylzyll becerilerinin egitimle verilmesinde dijital okuryazarlik becerisinin 6nemi ortaya konmus,
miifredatlarda yer almasi gerektigi vurgulanmistir (Binkley et. al., 2012). S6z konusu beceri; 21. yuzyil
bireylerinin dogru kaynaktan dogru bilgiye ulasmasi, segmesi ve kullanmasinin yani sira bilgi ve iletisim
teknolojileri (BIT) okuryazarligini da (Byungura , 2018; Gaible, Mayanja, & Michelazzi, 2018; Kylonen,
2012; Lewin & McNicol, 2015) icermektedir. Bununla birlikte teknolojinin strekli gelismesiyle bireylerin
yeni teknolojilere uyum saglamasi da beklenmektedir. Dijital akicilik olarak tanimlanan bu yeterlilik; Ust
diizey distinme becerileri ile dijital okuryazarlik becerilerinin sentezinden olusmaktadir (Pinho & Lima,
2013). Dolayisiyla 21. yiizyil becerileri bu haliyle glinimlz ve gelecegin egitim anlayisinda artik temel
yonlendiricilerden birisi haline gelmektedir.

Yeni binyilin 6grenen ozelliklerinin ¢aga paralel olarak degistigini vurgulayan OECD’ye (2018) gére;
ogrenciler artik farkl bilissel beceriler ortaya koymakta, teknolojiyi hayatlarinin vazgegilmez bir unsuru
olarak gdérmekte ve biyiik oranda gevrimici olduklar dijital bir yasam siirdiirmektedir. Ogretim
faaliyetlerinde yer alan ve egitimde teknoloji entegrasyonunda kilit rol Ustlenen tiim paydaslarin da bu
anlamda yetkinliginin artirilmasi  gerekmektedir. Dijital vyerliler olarak adlandirilan glinimiz
o6grencilerinin aile ve arkadaslarindan sonra en fazla iletisime gectigi paydasin 6gretmenler oldugu
bilinmektedir (Riegel & Mete, 2018). Genel manada iyi 6gretmenlerin basarili 68renciler yetistirdigi
(Darling-Hammond, 2015; Hill, Beisiegel, & Jacob, 2013) dusiunilduginde, spesifik olarak 6grencilerine
bu becerileri kazandirmasi beklenen 6gretmenlerin yine bu becerilerde yeterlik sahibi olmalarinin 6nemi
daha da belirginlesmektedir (Debbag, 2018; Gorgiili & Kuglikali, 2018; Harris, Mishra, &Koehler, 2009;
Mazman & Kogak-Usluel, 2011; Vo & Nyugen, 2010). Ogretmenlerin bu anlamdaki yeterlikleri, kendi
mesleki gelisimlerinin yani sira teknolojiyi kullanma noktasinda 6grencilerine 6rnek olma durumlarini da
etkilemektedir (Dag, 2016). Bu baglamda tim 0&grencilerin ihtiyaclarini karsilayacak sekilde
o6gretmenlerin profesyonel gelisiminin desteklenmesi gerekmektedir (Sprott, 2019).

ISTE tarafindan belirlenen standartlarda egiticilerin derslerinde teknolojiyi kullanmalarina yonelik
Profesyonelligin Giglendirilmesi (6grenen, lider ve vatandas) ve Ogrenme Katalizérii (isbirlikgi, tasarimci,
kolaylastirici ve analist) basliklari altinda yedi standart yer alirken (ISTE, 2016), Tirkiye’de MillT Egitim
Bakanligi (MEB) tarafindan belirlenen 6gretmen yeterliklerinde teknoloji ile ilgili 16 farkli performans
gostergesi yer almaktadir (MEB, 2017). Basarili bir 6gretimin planlanmasi ve uygulanmasi, teknolojinin
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pedagoji ve icerikle nasil iliskili oldugunu anlamayi gerektirmektedir (Koehler, Mishra, & Yahya, 2007).
Nitekim ogretmenlerin mesleki gelisimlerinin merkezinde yer alan ve nitelikli 6gretmen kavraminin
vazgecilmez unsuru olarak kabul edilen Pedagojik Alan Bilgisi (PAB-PCK) son yillarda teknolojiyi de kendi
icerisine gekerek Teknolojik Pedagojik Alan Bilgisi (TPAB) olarak anilmaya baslanmistir (Kaya & Yilayaz,
2013). Alanyazinda TPAB, 6gretmen adaylarinin gelistirmesi gereken kritik bir bilgi tabani olarak
tanimlanmaktadir (Angeli & Valanides, 2005). Teknoloji entegrasyon modeli olan TPAB’da Mishra ve
Koehler (2006), pedagojik kavram ve tekniklerden olusan 6gretim iceriginin 6grenilmesinin teknoloji ile
nasil kolaylastirilabilecegi Uzerinde durmuslardir. Dolayisiyla bu modelde, egitim teknolojilerinin
pedagojik olarak saglam temellere dayandiriimasi gerekmektedir (Ferdig, 2006; Koehler et. al., 2007).
Modelin Gzerine insa edildigi teknoloji, pedagoji ve alan bilgisi 6gelerinden “teknoloji bilgisi”; nispeten
basit teknolojilerden (tahta, kitap vb.) daha karmasik dijital teknolojilere (internet, bilgisayar, videolar
vb.) kadar tim egitsel teknolojileri kapsamaktadir (Koehler et. al., 2007; Mishra & Koehler, 2006). Buna
ilaveten arastirmacilar, bilgi-iletisim teknolojileriyle ilgili becerilerin ise; bilgisayar yazillm ve donanim
bilgisinin yani sira internet tarayicilarini, e-posta sistemini, kelime islemci programlarini kullanma gibi
becerileri icerdigini belirtmislerdir.

Egitimde teknoloji entegrasyonunun bir bileseni olarak teknolojik altyapiya yonelik ise Tirkiye'de
ozellikle son 20 yilda hayata gegirilen gesitli projelerle okullarin altyapisi gligclendiriimeye calisiimigtir.
Temel Egitimi Gelistirme Projesi (TEGEP) ile 1998-2007 yillari arasinda 5800 okula Bilgi iletisim
Teknolojileri (BIT) sinifi kurulmustur. Ayrica BiT araglarinin daha etkin kullaniminin yani sira tim
o6gretmen ve Ogrencilere yayginlastirlmasi amaciyla 2011 yilindan bu yana Firsatlari Artirma ve
Teknolojiyi iyilestirme Hareketi (FATIH) Projesi yiiriitiilmektedir (MEB, 2012). Ancak teknolojik altyapinin
iyilestirilmesi, teknolojinin egitime entegre edilebilmesi icin tek basina yeterli degildir (Kaya & Kogak-
Usluel, 2012; Perkmen & Tezci, 2011). Bu noktada 6g8rencinin agirhkh olarak teknoloji Uzerinden
dgrendigi TiP | veya &grencinin-6grenmenin merkezde yer aldigi, aktif olarak kendi 6grenmesinden
sorumlu oldugu TIP Il entegrasyon yaklasimlari devreye girmektedir (Maddux & Johnson, 2005). TiP |
yaklasiminda teknoloji, 6gretmenin dgrencilere temel bilgileri vermesinde yardimc bir arag iken; TiP II
yaklasiminda 6gretmen teknolojik 6grenme ortamini tasarlamakta ve 6grencilere rehberlik etmektedir
(Tezci, 2016). Her iki durumda da 6gretmenlerin yukarida deginilen teknolojik, pedagojik ve alan
bilgilerini sentezleyerek siirece dahil etmeleri, bu entegrasyonu kolaylastiracak ve gliclendirecektir
(Orhan-Goksun, 2016; Schmidt et. al., 2009). Bu baglamda diger iki bilgi turtyle butinlestirmek lzere
o6gretmenlerin gaga uygun teknolojik yeterliklerini arastiran galismalarin yapilmasi 6nem arz etmektedir.

Diger taraftan egitsel teknolojilerden en iyi diizeyde verim alinabilmesi igin yeni teknolojileri
kullanma noktasinda yetkinlige sahip 6gretmenlere ihtiya¢ oldugu aciktir (Brun & Hinostroza, 2014;
Ertmer, Ottenbreit-Leftwich, Sadik, Sendurur, & Sendurur, 2012; Koh, Chai, Benjamin, & Hong, 2015;
Orhan-Goéksun, 2016). Holmberg, Fransson ve Fors’a (2018) goére dijital teknolojilerin 6gretme ve
6grenme faaliyetlerine entegre etme becerileri 6gretmen profesyonelliginin bir parcasidir. Bu baglamda
dijital cagda egiticilerin mesleki gelisimlerinde 21. ylzyil egitim gereksinimlerinin karsilanmasi i¢in esas
olan beceri ve egilimlerin kazandiriimasi gerekmektedir (Sprott, 2019). Ogretmenlerin teknoloji
yeterlikleri de bu beceri ve egilimler arasinda yer almaktadir. Bununla birlikte 6gretmenlerin sahip
oldugu teknolojik yeterlikler, dijital yerli olarak adlandirilan yeni nesil 6grenenlerin hem 06grenme
faaliyetlerinin gergeklestiriimesine hem de gilinlik yasamda teknolojinin daha etkin kullanimina yonelik
gereksinimlerin karsilanmasinda belirleyici bir rol oynamaktadir.

Alanyazin incelendiginde, yakin dénemde vyapilan calismalarda 6gretmenlerin teknolojik ve
teknopedogojik bilgiler baglaminda kendilerini yeterli hissetmediklerine (Durak & Seferoglu, 2017;
Karadeniz & Vatanartiran, 2015), teknopedagojik beceri kullaniminin diger becerilere gére daha diistk
olduguna (Garba, Byabazaire, & Busthami, 2015, Orhan-Goksun & Kurt, 2017) yonelik kanitlar ortaya
konmustur. Dolayisiyla 6gretmenlerin kendilerini mevcut durumdan daha iyi duruma tasiyabilmeleri
sirecinde yeterliklerinin sorgulanmasi olduk¢ca 6nemlidir (Christensen & Knezek, 2017; Orhan, Kurt,
Ozan, Vural, & Tirkan, 2014). Bununla birlikte, 6zellikle son zamanlarda arastirmacilarin farkli 6lgme
araglar gelistirerek 21. yuzyil yeterliliklerini ortaya koymaya calistiklari gérilmektedir (Anagin, Atalay,
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Kilig, & Yasar, 2016; Coban, Bozkurt, & Kan, 2019, Glr-Erdogan & Arsal, 2016; Orhan-Goksun & Kurt,
2015). So6z konusu 6lgme araglarinin ortak yanlari; ¢agin 6grenen 6zelliklerini ya da hayat boyu 6grenme
becerilerini (elestirel diisinme, problem ¢6zme, yaraticilik, girisimcilik gibi) blttincil bir bakis agisiyla ele
almalari olarak gorilmektedir. Oysaki bu yeterliklerin genel bir yaklasimdan ziyade belirli bir igerige
yonelik olarak analiz edilmesi; hem 21. ylzyil becerilerine yonelik daha detaylh iliskisel ¢ikarimlarin
yapilmasi hem de konuyla ilgili daha kapsaml ve somut kanitlara ulasiimasi agisindan egitsel baglamda
onemli gorialmektedir. Dolayisiyla 21. yizyil becerilerinin alt boyutlarina yénelik de 6lgme araglarinin
gelistiriimesine ihtiya¢ duyulmaktadir.

Daha 6nce vurgulandigi gibi, bu becerilerin en 6nemli sa¢ ayaklarindan birisi de teknoloji yeterlilikleri
olarak gériilmektedir. ilgili alanyazinda 6zellikle egiticilere yénelik 21. yizyill 6grenmelerinde teknoloji
yeterlik diizeyini belirlemek icin kullanilan gecerli ve giivenilir 6lgme araglari sinirl sayidadir. Ropp (1999)
tarafindan gelistirilen TPSA (Technology Proficiency Self-Assessments) 6l¢egi uluslararasi baglamda kabul
gormis ve farkli Glkelerin kosullarina da uyarlanarak ulusal baglamda kullanilmistir. Orijinal TPSA
maddeleri, ISTE Teknoloji Standartlari yazim ekibi tarafindan 6nemli oldugu belirlenen alanlardaki
yeterlikleri degerlendirmek icin olusturulmustur. 20 maddeden olusan 6lgekte yer alan boyutlar; (i) “E-
posta”, (ii) “World Wide Web” (WWW), (iii) “Entegre Uygulamalar” ve (iv) “Ogretimde Teknoloji
Entegrasyonu” olmak Uzere doért yeterlik alanini temsil etmektedir. Ropp (1999) 6lgegin 6gretmenlerin
ve O0gretmen adaylarinin egitimde teknoloji kullanabilmelerine yonelik mesleki yeterliklerini dlgmek ve
bu sayede yeterliklere yonelik ilerlemelerini saglamak adina gelistirildigini belirtmistir. Olgegin Tiirk
kaltirine uyarlama c¢alismasi Gengtiirk, Gok¢ek ve Gilines (2010) tarafindan 205 6gretmen adayi
Gzerinde yapilmis, arastirma sonucunda 6lgek maddelerinin tek faktorla bir yapida oldugu gérilmistir.

Christensen ve Knezek (2017) ise TPSA 6lgeginin 15 yili askin siiredir saygin psikometrik 6zelliklerini
koruyarak birgok c¢alismada kullanildigini ancak, glinimiiz teknolojilerine yonelik yeterlikleri de igeren
yeni bir versiyonuna ihtiya¢ oldugunun altini gizmislerdir. Bu dogrultuda Christensen ve Knezek (2017)
TPSA olgegini 21. yuzyil teknolojik becerilerine uygun olarak giincellemis ve TPSA C-21 isimli yeni bir
versiyon olarak alanyazina kazandirmislardir. TPSA C-21 gelistirme ¢alismasi 466 6gretmenin katilimiyla
gerceklestirilmistir ve Ropp (1999)’un gelistirildigi olcegin boyutlarina ek olarak “Gincel Teknolojilerle
Ogretim” ve “Giincel Teknoloji Becerileri” boyutlari eklenmistir. Gecgerlilik ve giivenilirlik calismalari
sonucunda 34 maddeden olusan TPSA C-21'in son versiyonu alti faktorli bir yapiya sahiptir.

Yukaridaki agiklamalar 1siginda mevcut arastirmada Turkiye’deki 6gretmenlerin profesyonel
gelisimlerine katkida bulunmak ve mevcut durumu sorgulayabilmek adina 6gretmenlerin 21. yazyil
teknoloji yeterliliklerini dlgebilecek bir dlgme aracinin ortaya konmasi amacglanmistir. Bu dogrultuda
arastirmada, orijinali Ropp (1999) tarafindan TPSA Olgegi olarak gelistirilen ve Christensen ve Knezek
(2017) tarafindan 21. yuzyil becerileri kapsaminda yeniden diizenlenerek alanyazina kazandirilan TPSA C-
21 o6lgeginin Tirkge'ye uyarlamasi yapilarak gecerlik ve givenirlik calismasi yapilmistir.

Yontem
Katilimcilar

Arastirmaya Bartin ili Merkez ilgesinde yer alan 58 devlet okulunda (19 ilkokul, 24 ortaokul, 15 lise)
gorev yapan Ogretmenler arasindan goénullik esasina dayali olarak 606 Ogretmen katilmistir.
Katilimcilarin 302’si (49.80%) erkek 304G (50.20%) kadindir ve hizmet yili ortalamasi M = 15.93"tir (En
Daslik = 1, En Yiksek = 40, SS = 9.65). Bununla birlikte katilimcilarin 209°u (34.49%) ilkokul, 226’si
(37.29%) ortaokul ve 151’i (24.92%) lise dizeyindeki okullarda gorev yapmakta olup, 134 katilimci
(22.11%) ise lisansiistii egitimini tamamlamistir. Ogretmenlerin branslarina gére dagilimi Ek-1'te
verilmistir.

Veri Toplama Araglari ve Aragtirma Siireci
Arastirmada Christensen ve Knezek (2017) tarafindan Amerika’da gelistirilen 6lgegin (TPSA C-21)

Tirkiye kosullarina uyarlamasi yapilarak kullanilmistir. Bu 6lgek 34 maddeden (timi olumlu) olusan 6
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faktorlii bir yapiya sahiptir. Olgekte yer alan maddelerin faktorlere dagihimi: E-posta (1-5. maddeler);
“WWW” (6-10 maddeler); “Entegre Uygulamalar” (11-15. maddeler); “Teknolojiyle Ogretim” (16-20.
maddeler); “Giincel Teknolojilerle Ogretim” (21-29. maddeler); “Giincel Teknoloji Becerileri” (30-34.
maddeler) seklindedir.

Christensen ve Knezek (2017), TPSA olcegindeki maddelerin bilgisayarli 6grenme ve G6gretme
kapsaminda gelistirilmis olsa dahi esasen bilgisayar 0z-yeterliginin baglamsal bir Ol¢lisi oldugunu
belirtmektedir. Ropp (1999) tarafindan gelistirilen 6lgegin ilk hali (TPSA) ve Bilgisayar Oz-yeterlikleri
Olgegi arasinda giiclii bir iliski vardir ve bu durum TPSA’nin yapi gecerligini destekler niteliktedir (Ropp,
1999). Bu dogrultuda TPSA ve TPSA C-21 olgeklerinde her iki arastirmada da deginildigi Gizere 6z-yeterlik
ifadelerinin yer aldigi maddelere yer verilmistir.

Olgek katihmcilarin 5li likert tipinde (1: Kesinlikle Katilmiyorum, 2: Katilmiyorum, 3: Kismen
Katiliyorum, 4: Katiliyorum, 5: Kesinlikle Katiliyorum) cevap verebilecegi sekilde hazirlanmistir. Olgek
uyarlama calismasindan once, Olcegi gelistiren birinci yazar R. Christensen ile mail yoluyla iletisime
gegilerek gerekli izinler alinmistir. Olgek maddelerinin ingilizceden Tiirkgeye cevirisi yapilmis ve orijinal
oOlgek ile gevirisi yapilan 6lgek arasindaki uyum en az doktora derecesine sahip 12 (7’si Yabanci Dil Egitimi
ve 5 Bilgisayar ve Ogretim Teknolojileri Egitimi -BOTE- alaninda) uzmandan olusan bir ekip tarafindan
kontrol edilmistir. Bazi maddelerde yer alan ifadeler 6gretmenler agisindan Tirkiye kosullarina gore
tekrar diizenlenmistir. Ornegin orijinal 6lgekte yer alan “kurum web sitesini” ifadesi “iiniversitemin veya
Milli Egitim Bakanhgi’'nin internet sitesini” seklinde revize edilmistir. Daha sonra geviriler bir araya
getirilerek 6lgcegin en uygun hali olusturulmustur.

Yapilan islemlerin ardindan 6lgek maddeleri (i¢ dil uzmani tarafindan tekrar ingilizceye geri cevirisi
yapilmis ve orijinal formuyla karsilastirmasi yapilarak dil tutarlihgi saglanmistir. Olgek dil ve anlasilirlik
acgisindan, iki Turk Dili uzmani (biri Tarkce egitimi digeri ise Turk Dili ve Edebiyati alaninda doktora
mezunu olan) tarafindan degerlendirilmis ve onlarin donitleri dogrultusunda bazi 6lgek maddelerinde
diizenlemeler yapilmistir. Sonraki asamada hem Tirkiye hem de Amerikan kiiltiriine hakim (¢ 6gretim
lUyesi tarafindan 6lgcegin uyarlanan son halinin hedef dilden kaynak dile tekrar gevirisi yapilmistir. Geri
ceviri isleminden sonra her iki kiltiire yonelik 6lcekler karsilastirilarak tekrar gézden gegirilmis ve bu
dogrultuda 6lcek formuna son sekli verilmistir.

Bu asamadan sonra, dlcegin kapsam ve goériinis gecerliligi icin, egitim teknolojisi alaninda calisan
sekiz 6gretim Uyesinden maddelerin uygunlugu icin goris alinmistir. Bu asamada Davis teknigi dikkate
alinarak, her maddede “uygun” ve “hafifge diizeltilmeli” segenegini isaretleyen uzmanlarin sayisinin
uzman sayisina béliinmesiyle elde edilen Kapsam Gegerligi indeksi (KGI) hesaplanmistir (Davis, 1992).
Maddelerin KGi degerleri .75 ile 1.00 arasinda degisirken 6lgegin genelinde ise bu deger .88 olarak
hesaplanmistir. Bu sonuglara gore 6lgek maddelerinin kapsam gecerliliginin kabul edilebilir dizeyde
oldugu séylenebilir (Davis, 1992). Olcegin dilsel esdegerliligini test etmek icin, Bartin Universitesi'nde
gdrev yapan ve ayni zamanda ingilizce diline hakim 39 akademisyene iki hafta arayla dlcegin énce Tiirkge
sonra ingilizce formu uygulanmistir ve her iki form arasindaki korelasyon katsayilari hesaplanmistir.
Olgegin son hali, uygulama éncesinde katilimcilar igin anlam karmasasi olusturabilecek ifadelerin tespiti
icin 15 6gretmene okutulmus ve bu dogrultuda karisiklik olusturan herhangi bir ifadenin olmadigi
gorulmistir.

Arastirmanin gerceklestirilmesi icin il Milli Egitim Mudirligi’nden gerekli resmi izin alinmistir.
Arastirmada 6lcek uyarlama calismasi yapilmistir. Olcegin faktér yapisinin belirlenmesinde, 6lcek
formlari ilk olarak Bartin ilinde 31 farkh devlet okulunda (10 ilkokul, 13 ortaokul, 8 lise) gérev yapan
toplam 712 &gretmene dagitiimis ve 399’u dlcekleri doldurarak geri bildirim saglamistir (Orneklem 1). 37
olgek eksik dolduruldugu icin degerlendirmeye alinmamis, 362 kisilik veri seti ile Agimlayici Faktor Analizi
(AFA) gergeklestirilmistir. Ardindan, Olgegin belirlenen faktoér yapisi ilk ¢alisma grubundan farkli bir
orneklem (zerinde Dogrulayici Faktor Analizi (DFA) ile test edilmistir. Bunun igin AFA bulgularina gore
son sekli verilen Olgek formlari Bartin ilindeki 27 farkli devlet okuluna (9 ilkokul, 11 ortaokul, 7 lise)
dagitilmis ve 257 6gretmenden geri doniit alinmistir (Orneklem I1). Formlardan 13’{ eksik dolduruldugu
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icin degerlendirmeye alinmamis, 244 gecerli veri setiyle CFA gergeklestirilmistir. Uyarlanan olgegin
giivenirlik analizi ise ikinci érneklemden secilen 52 katiimciyla gerceklestirilmistir. Olcegin doldurulmasi
7 ile 10 dakika arasinda stirmustiir. Arastirmanin sureci asagida Sekil-1'de 6zetlenmistir.

[ -lzinlerin alinmasi

-Kaynak dilden hedef dile ceviri Uygulama-l Uygulama-Il U)g_ylan'_lal_:ll
-Gerl cevirme iglemi (AFA) (DFA) ( ;‘r;“:l’;r}'
-Dil uygunlugu, kapsam ve gérinus

gecerliligi icin uzman gérislerinin * ’ ’

alinmasi

~E Al Ll sl sus SLIBEE Uk Orﬁeiﬁfm—l Orgeilﬁm—ll Ornlk?gm-ll
-Taslak dlcedin olusturuimas

-Dil esdegerliligi (n=39)

Sekil 1. Arastirma sireci.
Verilerin Analizi

Arastirmada verilerin analizinde SPSS 23 ve AMOS 21 programlari kullaniimistir. Arastirmada elde
edilen veriler 1siginda 6lgegin Turkiye kosullarinda yapi gecerliliginin saglanmasi amaciyla AFA ve DFA
gerceklestirilmistir. Analizler gerceklestiriimeden once kayip ve eksik veriler incelenmis, u¢ degerler
(outliers) kontrol edilmistir. Verilerin normal dagihm goésterip gostermedigi, 6rneklem buyuklGgunin
50’den blylk olmasindan dolayi, Kolmogorov Smirnov testi ile incelenmistir (Blyukoztirk, 2019). Analiz
sonucunda hem AFA (Z =.04, p =.15) hem de DFA (Z = .06, p = .29) igin p degerinin. 05’ten buyik oldugu
gorilmistir. Bunun yaninda, madde ayirt ediciligi belirlenirken %27.00’lik alt-Gist grup karsilastirmasina
yonelik verilerin normal dagilim gosterip géstermedigi de ayni analizle incelenmis ve p degerinin. 05’ten
bilylk oldugu gorilmistlr (Z = .04, p = .16). S6z konusu analiz sonuglarina gére verilerin normal dagilim
gosterdigi  soylenebilir (Blyiikoztirk, 2019). Ote yandan bu testin &6rneklem biyikliginden
etkilenmesinden dolayi verilerin ¢arpiklik ve basiklik degerleri (z degerlerine gére), histogramlar ve Q-Q
pilot grafikleri de incelenmis ve bunun sonuglarin normallik testi bulgulariyla tutarl oldugu gértlmistr.

Uyarlamasi yapilan 6lgegin faktér yapilari arasindaki uyum dereceleri; Diizeltilmis Uyum indeksi (AGFI
> .90), Karsilastirmali Uyum indeksi (CFl > .90), Tucker Lewis indeksi (TLlI > .90), Yaklasik Hatalarin
Ortalama Karekokid (RMSEA < .08) ve Standardize Edilmis Hatalarin Ortalama Karekodki (SRMR < .08)
degerlerinin kabul edilebilir olma durumuna gore incelenerek yorumlanmistir (Hair, Black, Babin,
Anderson, & Tatham, 2006; Schumacker & Lomax, 2010; Kline, 2016). Ayrica bazi arastirmacilar model
uyumu icin x2/sd oraninin 5’ten kii¢lik olmasinin da kabul edilebilir oldugu yoniinde gorus bildirmistir
(Schermelleh-Engel, Moosbrugger, & Miiller, 2003; Kline, 2016). Ancak, mevcut arastirmada ki-kare (x2)
degerinin 6rneklem buyiikliglinden etkilenmesinden dolayi (Jéreskog & Sérbom, 1993) bir uyum 6lgiti
olarak kullanilmamis serbestlik derecesi (sd) ile orani sadece bilgi amacli olarak verilmistir. Olgek
maddelerinin gilvenirligi icin Cronbach alpha (a) i¢ tutarlilik katsayisi ve test-tekrar givenilirlik katsayisi
(r) hesaplanmistir. Glvenilirlik igin .70 degeri minimum 6l¢lt olarak kabul edilmistir (Buyukoztiirk, 2019).

Bulgular
Olgek Uyarlama Calismasina iliskin Bulgular

Dilsel esdegerlilik bulgulari: Olgegin dilsel esdegerliligini test etmek igin Bartin Universitesi’nde gérev
yapan ingilizce diline hakim 39 akademisyene iki hafta arayla 6lgegin dnce Tiirkce sonra ingilizce formu
uygulanmistir. Buna gore Olgegin 6zglin hali ve Tirkceye uyarlanmis bicimi arasinda elde edilen
korelasyon katsayisinin anlamli ve yliksek diizeyde oldugu tespit edilmistir (r = .84, p<. 01). Genel olarak
maddeler arasindaki korelasyon katsayilari .62 ile .91 arasinda degismektedir. Formlar arasinda
faktorlere gore dilsel esdegerlilik katsayilari (r) ise; “E-posta” faktori icin .87, “WWW” faktéri icin .80,
“EU” faktdrii icin .78 ve “TO” faktérii icin .86 olarak bulunmustur.
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AFA’ya iliskin bulgular: Olgme aracinin yapi gegerliligini belirlemede, 362 katilimcidan elde edilen
veriler Gizerinden AFA gerceklestirilmistir. Orneklem biytklGginin AFA igin uygunlugu Kaiser-Mayer
Olkin testi ile incelenmis ve bu deger .93 olarak bulunmustur. KMO degerinin .70’ten biyiik olmasi
orneklem sayisinin AFA igin yeterli olduguna isaret etmektedir (Bryman & Cramer, 1999). Verilerin
uygunlugunu kontrol etmek igin Bartlett Kiiresellik Testi kullanilmistir. Ol¢iim sonucunda (x2= 9854.95,
p< .01) verilerin AFA icin uygun oldugu sdylenebilir (Tabachnick & Fidell, 2007). Gergeklestirilen ilk AFA
sonucu 6lgek maddelerinin toplam varyansin %68.15’ini olusturan 4 alt faktor altinda (6zdegeri 1.00’den
biyuk) toplandigini gostermistir. Ayrica faktor sayisinin belirlenmesinde yamag birikinti grafigi de (scree
plot) incelenmis, kirllma noktalari géz oniinde bulundurularak o6lgegin dort faktorli bir yapida
incelenmesine karar verilmistir (Ek-2).

AFA gerceklestirilirken temel bilesenler analizi kullanilmis, maddeler varimax dik déndirme
tekniginden yararlanilarak rotasyona tabi tutulmustur. Olcek gelistirme calismalarinda iki ya da daha
fazla faktor yapisinin oldugu durumlar igin varimax sik kullanilan bir ortoganal (dik) déndirme
yontemidir. Faktorlerin ve iliskili maddelerin yorumlanmasinda ayni zamanda sonuglarin rapor
edilmesinde kolaylik saglamasi amaciyla, bu teknik secilmistir (Blyikéztiirk, 2019). ilk hali 34 madde
olan 6lgegin analizi sonucunda ortaya ¢ikan faktor yik dagilimlari incelenmistir. Faktor yiki .40'in
altinda olan alti madde (29, 16, 14, 32, 33, 22. maddeler) ve farkh faktérler altinda binisik faktor
yuklerine (.10’dan kuglik) sahip olan (Costello & Osborne, 2005) dért madde (8, 16, 19, 30. maddeler)
oOlgekten gikartilmigtir. Bunun igin her bir madde tek tek analiz disi birakilarak AFA tekrarlanmis ve
olgegin en uygun faktoér yapisi belirlenmistir. AFA sonucunda, orijinal 6lgegi olusturan “Teknolojiyle
Ogretim” (TO), “Gincel Teknolojilerle Ogretim” (GTO) ve “Giincel Teknoloji Becerileri” (GTB) alt
boyutlari tek bir faktér altinda toplanmistir. Bununla birlikte, orijinal élcekte “GTO” alt boyutunda yer
alan 31. maddenin (Film/video indirebilir ve izleyebilirim) mevcut arastirmada ikinci faktor (WWW)
altinda yer aldigi gorilmustir. Bu faktor yapisinin kapsam gegerliligi ve ilgili maddenin uygunluguna
y6nelik sekiz alan uzmanin (egitim teknolojisi alaninda ¢alismalari olan) gorisiine bagvurulmustur. Ayrica
ozgilin Olgegi olusturan arastirmacilarla tekrar iletisime gecilmis, uyarlanan o6lgegin faktor yapisi ve
maddelerin dagilimiyla ilgili gorisleri de alinmistir. Geri donitler dogrultusunda son faktoér “Teknolojiyle
Ogretim” (TO) seklinde isimlendirilmis, diger faktorler ise orijinal &lgekteki haliyle kalmistir. ilgili
maddeye yonelik ise uzmanlar, kapsam olarak ikinci faktorde ele alinmasi gerektigine yonelik ortak gorus
bildirmislerdir. Tim bu islemler sonucunda, 6lgegin 24 maddeli dort faktorli bir yapiya sahip oldugu
gorulmistir. Bu yapida yeni teknolojilere yonelik maddelerin tek bir faktor altinda ve genel bir sekilde
toplandigi dikkat cekmektedir.

Olgegi olusturan tim maddeler toplam varyansin %68.98'ni agiklamaktadir. Spesifik olarak, bes
maddeden olusan “E-posta” faktorli toplam varyansin %17.12’sini; bes maddeden olusan “WWW”
faktori %8.07’sini; dort maddeden olusan “Entegre Uygulamalar” (EU) faktorli %6.24’'ini ve dokuz
maddeden olusan “Teknolojiyle Ogretim” (TO) faktorii ise %36.54’(inii agiklamaktadir. Olgegin faktorleri
ve faktor yiklerinin maddelere gore dagilimi Tablo 1’de verilmistir.

Tablo 1 incelendiginde maddelerin yiik degerleri faktorlere gore sirasiyla .70 ile .83; .59 ile .76; .54 ile
.87; .51 ile .85 arasinda degisim géstermektedir. Field (2009) 6lcek maddelerinin faktor yikleri icin .40’in
kesim noktasi olabilecegini, .70 ve lzerinde faktor yiikiine sahip olan maddelerin ise milkemmel olarak
degerlendirilebilecegini ifade etmistir. Olgegin i¢ tutarhgina iliskin Cronbach alpha (a) degerleri
faktorlere gore sirasiyla .88, .85, .83, .79 olarak hesaplanmistir. Olgegin tiimiine y&nelik ise Cronbach
alpha (a) degeri .81’dir. Bu sonuglar 6lcek maddelerinin glvenilir oldugunu géstermektedir.

DFA’ya iliskin bulgular: Arastirmada AFA sonucunda Olcegin dortla faktorlli yapisinin farkh bir
orneklem Gzerinde dogrulanip dogrulanmadigi DFA kullanilarak test edilmistir. DFA igin en yiksek
olabilirlik (maximum likelihood) yontemi kullanilmistir. 244 6gretmen adayindan elde edilen veriler
kullanilarak gergeklestirilen DFA sonucunda (Model-1); 6lgegin 24 maddeli dort faktorli yapisinin kabul
edilebilir dizeyde uyum indekslere sahip oldugu tespit edilmistir (xz/sd =5.17, p < .01; AGFI = .89, CFl =
.90, TLI = .86, RMSEA = .06, SRMR = .07). Ote yandan, maddelerin modifikasyon indeksleri
incelendiginde, m6-m7, m21-m22 ve m6-m7 arasinda hata varyanslari arasinda anlaml iliskiler oldugu
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gorulmistir. DFA sonucunda maddelerin hata varyansi degerleri ise .42 ile .80 arasinda degistigi
hesaplanmistir. Bu degerlerin .90’dan kigiik olmasi model igin kabul edilebilir oldugunu géstermektedir
(Cokluk, Sekercioglu, & Buylikoztiirk, 2012).

Tablo 1.
Faktér Analizi Sonuglari (Déndiiriilmiis Bilesenler Matrisi).
Faktor Yikleri
Maddeler Fl F2 F3 F4

1. Bir arkadasima e-posta génderebilirim. .74
2. Bir tartisma forumuna (Facebook grubu gibi) abone olabilirim. .70
3. Bir alici listesi olusturarak, ayni anda birgok kisiye e-posta gonderebilirim. .82
4. E-posta mesajina bir dokiiman ekleyip génderebilirim. .83
5. Baskalarina gonderdigim mesajlarin kopyasini saklayabilirim. .75
6. Bir arama motoru (Google, Yandex vs.) kullanarak ilgilendigim konulara iliskin 66
web sayfalarini bulabilirim. )
7. Universitemin veya Milli Egitim Bakanhig’nin internet sitelerini arayip 75
bulabilirim. ’
9. Daha sonra tekrar donebilmek icin 6nceden ziyaret ettigim internet sitesini

s . .59
saklayabilirim (Ornegin, sik kullanilanlara ekleyerek).
10. Ogretim siirecinde kullanabilecegim birincil bilgi kaynaklarini internetten 76
bulabilirim. )
31. Film/video indirebilir ve izleyebilirim. .66
11. Hesap tablosunu (Excel gibi) kullanarak bir paket icerisinde yer alan renkli 87

sekerlerin oranini gosteren bir grafik (cubuk, daire gibi) olusturabilirim.
12. Grafiklerle gazete olustururum. .88
13. Baskalarinin dokiimanlari farkli kelime islemci programlarinda

okuyabilecekleri formatta (word, pdf, rtf, txt kaydetmek gibi) kaydedebilirim. >4
15. Bir konu ile ilgili 6nemli yazarlarin bilgileri ile ilgili bir veri tabani 62
olusturabilirim. ’
17. S6z konusu yazilmi konu ile bir butlin olusturacak sekilde birlestiren bir 62
ders ya da Unite hazirlayabilirim. '
18. Sinifta olmayan 6gretmenler ve 6grenciler ile is birligi yapmak igin 60
teknolojiyi kullanabilirim. ’
20. Sinifim icin satin alinacak olan teknolojiler icin bitce iceren bir plan 62
yazabilirim. '
21. Kendi 6gretim programima/ders planima mobil teknolojileri entegre 63
edebilirim. ’
23. Ogrencilerimin is birligi yapmasi icin bir blog ya da wiki olusturabilirim. .73
24. Ogrencilerimle uzaktan 6gretim yapmak icin cevrimigi araclari 82
kullanabilirim. ’
25. Ogrencilerin kendi cihazlarina sahip olduklari ortamlarda bire bir gretim 85
yapabilirim. '
26. Sinifimda 6grenci yanitlari igin akilli telefon ya da tablet bilgisayar 82
kullanmalarinin bir yolunu bulabilirim. '
28. Ogrencilerimin 6grenme aktivitelerine erisimi icin mobil cihazlar 66
kullanabilirim. ’
34. Bulut tabanh bir ortamda (Google Drive, Dropbox gibi) dosyalari

. . e .51
kaydedebilir ve geri alabilirim.
Ozdeger 4.03 1.90 1.47 8.84
% Aciklanan varyans yuzdesi 17.12 8.07 6.24 36.54
Croanbach’s Alpha (a) .88 8 .83 .79

F1: E-posta, F2:World Wide Web (WWW), F3:Entegre Uygulamalar (EU), F4:Teknolojiyle Ogretim (TO)
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Ayni faktorler altinda yer alan bu madde ciftlerine iliskin hata korelasyonlari da modele eklenerek
tekrar test edilmistir. DFA sonucunda, bu modelin iyi diizeyde uyum gosterdigi tespit edilmistir (xz/sd =
4.12, p < .01; AGFI = .90, CFI = .91, TLI = .92, RMSEA = .05, SRMR = .06). Baska bir deyisle, model veri
uyumunun dort faktoérli yapida dogrulandigi soylenebilir. Modele iliskin standartlastiriimis yol
diyagramlari ve faktorler arasi iliskiler Ek-3’te sunulmustur.

Maddelerin standardize edilmis regresyon yiiklerinin .60 ile .92 arasinda degistigi goriilmustir. Olgek
faktorleri arasinda korelasyon degerleri incelendiginde; “E-mail” ile “WWW?” (r = .30), “E-posta” ile “EU”
(r = .40), “E-posta” ile “TO” (r = .32), “WWW” ile “EU” (r = .34), “WWW” ile “TO” (r = .30) ve “EU” ile
“TO” (r = .59) faktérleri arasinda pozitif yénde anlamli iliskiler oldugu gorilmistir (p< .01). Nitekim
faktorler arasindaki ¢ok yiiksek diizeydeki korelasyon katsayilari, faktorlerin benzer ve ayni ozelligi
olgmeye egilimli olduklarina yonelik bulgular sunmaktadir. Ancak mevcut arastirmada korelasyon analizi
sonuglarina gore, faktorler arasinda distik ve orta diizeyde iliskilerin oldugu gorilmektedir.

Ote yandan, &lcegin orijinal hali olarak alti faktorlii yapisi da DFA ile analiz edilmis ve Tiirkgeye
uyarlanan dort faktorli yapisiyla karsilastirmali olarak incelenmistir. Bu dogrultuda 06zglin Olgegin
yapisina uygun olarak 34 maddeli alti faktorli yapi Gizerinden gergeklestirilen DFA sonucunda (Model-2)
uyum indekslerinin kabul edilebilir diizeyde olmadigi tespit edilmistir (x°/sd = 6.12, p< .01; AGFI = .69,
CFl = .81, TLI = .79, RMSEA = .12, SRMR = .10). Onerilen modifikasyon 6nerileri de incelenerek DFA
tekrarlanmis, ancak model veri uyumunun vyeterli olmadigi gérilmistir. Olgegin farkh yapilarda
olusturulan modellerine yonelik gerceklestirilen DFA sonuglarina iliskin uyum indeksleri Tablo 2’de
karsilastirmal olarak verilmistir.

Tablo 2.

Ozgiin Olgek ile Tiirkceye Uyarlanmis Olgedin Faktér Yapisina iliskin Model Karsilastirmasi.

Model Faktor xz/Sd AGFI CFI TLI RMSEA SRMR
Model-1  Dért faktor-24 maddeli (Uyarlanmis 6lgek) 4.12 90 91 .92 .05 .06
Model-2  Alti faktér-34 maddeli (Ozgiin dlgek) 6.12 .69 .81 .79 12 .10

Tablo 2 incelendiginde, Amerika’da gelistirilen 6lgegin alti faktorli yapisina iliskin model, Turkiye’de
uygulanan 6rneklem Uzerinde yeterli uyum degerlerine sahip olmadigl goriilmektedir. Buna gore 24
maddelik 6lcegin dort faktorli yapisinin Tirkiye kosullarinda daha iyi uyum gosterdigi sdylenebilir.

Giivenirlik analizine iliskin bulgular: Olgek maddelerinin ig-tutarhlik giivenilirlik katsayisi (a) .80 ile
.91 arasinda degisirken, dlcegin tiimiine iliskin bu katsayi .89 olarak bulunmustur. Olcegin i¢ tutarligina
iliskin Cronbach alpha (a) degerleri faktérlere gére sirasiyla .85, .82, .81, .89 olarak hesaplanmistir. Bu
sonuglar 6lgek maddelerine verilen cevaplarin tutarli oldugunu gostermektedir (Buyukoézturk, 2019).
Bununla birlikte, test tekrar glivenirligini belirlemek icin DFA yapilan 6rneklemden secilen 52 katilimciya
tic haftalik bir zaman diliminden sonra 6lcek tekrar uygulanmistir. Olcegin test-tekrar giivenirlik katsayisi
(r) faktorlere goére sirasiyla .85, .81., .83 ve .89 olarak hesaplanmistir (p< .01). Olcek maddelerinin test
tekrar guvenilirlik katsayisi (r) .79 ile .89 arasinda degisirken, Olgegin timine iliskin ise bu katsayi .81
olarak hesaplanmistir (p< .01). Bu sonuglara gore 6lgege zaman igerisinde verilecek cevaplarin kararli
oldugu soylenebilir.

Madde analizlerine iliskin bulgular: Faktorlerin toplam puanlari ile %27.00’lik alt-UGst gruplarin
madde puanlari arasindaki farkliliklar, bagimsiz 6rneklemler igin t testi yapilarak incelenmistir. Buna gore
tim maddelere iliskin t degerleri anlamli diizeyde olup (p< .01) faktorlere gore sirasiyla, 18.03 ile 23.25;
12.27 ile 23.43; 22.62 ile 41.39 ve 19.42 ile 34.29 arasinda degismektedir. Bununla birlikte, diizeltilmis
madde-toplam korelasyon katsayilari istatistiksel olarak anlamlidir (p< .01) ve faktérlere gore sirasiyla
.79 ile .91; .75 ile .82; .75 ile .90; .73 ile .85 arasinda degismektedir. Bu sonuglar isiginda olcek
maddelerinin ayirt edicilik dzelliklerinin yiiksek oldugunu gdstermektedir. Olcegin faktorleri, faktdr
yiklerinin maddelere goére dagihmi, madde-toplam korelasyon katsayilari (r) ve %27.00’lik alt-lst gruplar
arasindaki puan farkliliklarina iliskin t degerleri Tablo 3’de verilmistir.
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Tablo 3.

Madde Analizi Sonuglari.

Madde no r t Madde no r t
m1l .79 18.03** mi13 77 22.62**
m?2 .83 21.40** mil5 75 28.73**
m3 .90 23.25*%* m17 75 21.90**
m4 .85 21.80** m18 73 19.42%*
m5 .91 22.42*%* m20 75  22.75%*%*
m6 .80 13.19** m21 .78  25.42%**
m7 .82 12.27** m23 78  27.12%**
m9 .75 23.43** m24 .80  34.29%*
m10 .82 19.85** m25 .85  33.25%%*
m31 .81 19.32** m26 .81  28.85**
mll .89 34.40%* m28 .78 24.42%*
m12 .90 41.39*%* m34 .78 24.87**
**p< .01

Tartisma, Sonug ve Oneriler

Bu arastirmada Christensen ve Knezek (2017) tarafindan gelistirilen 21. Yizyil Ogrenmelerinde
Teknoloji Yeterliligi Oz-degerlendirme Olcegi (TPSA C-21) Tirkiye kosullarina uyarlanmis ve
o6gretmenlerin s6z konusu 6z—degerlendirmeleri cinsiyet, okul tiird, lisansisti egitim alma durumu ve
hizmet yili degiskenleri agisindan incelenmistir. 34 maddeli ve alti boyuttan olusan orijinal 6lgegin
Tiirkgeye uyarlamasi sonucunda, 24 madde dort boyut altinda toplanmistir. Arastirmada Olgek uyarlama
surecinin ilk asamasinda; 6zgiin 6lgek maddelerinin hedef dilden kaynak dile gevirisi yapilmis, kapsam ve
gorinis gecerliligi icin uzman gérisleri alinmistir. Olcek maddelerinin Tiirkge cevirisi asamasinda bir
hata olup olmadigina yonelik, 6zglin formla iliskisini ortaya koyan dilsel esdegerlik calismasi yapiimistir.
Olgegin yapi gegerliligini belirlemede AFA ve DFA kullanilmis, maddelerin givenilirlik analizleri
yapilmistir. AFA sonucunda, 6lgegin Turkiye kosullarinda doért faktorli bir yapiya sahip oldugu gérilmis,
maddelerin 6’si faktér yiukinin yetersiz olmasindan ve 4’0 ise binisik deger gdstermesinden dolayi
dlgekten cikartilmistir. Ozgiin 8lgegin ilk G faktdri (“E-posta”, “WWW” ve “EU”) ayni kalmis, ancak diger
Ui faktor ise “TO” olarak genel bir yapida birlestirilmistir.

Alanyazin incelendiginde oOlgek uyarlama calismalarinda faktor isimlerinin ve faktér yapilarinin
degistigi cok sayida arastirma mevcuttur (Unal & Teker, 2018; Onder & Besoluk, 2010; Kutu & Sozbilir,
2011; Kaya, Kaya, & Emre, 2013; Koh, Chai, & Tsait, 2010; Isik & Demirel, 2018). Boztung-Oztiirk, Eroglu
ve Kelecioglu (2015) tarafindan gerceklestirilen dokiiman incelemesi ¢alismasinda, 108 6lgek uyarlama
calismasinin 38’'inde madde cikartildigi ve yeni bir maddenin 6nerilmedigi; 4’linde ise madde sayisinin
ayni kaldigi ancak orijinal 8lgekteki boyutundan farkli bir boyutta yer aldigi gériilmistiir. Olcek uyarlama
sirecinde fazla sayida maddenin o6lgekten gikartilmasina yonelik kanit saglayan alanyazinda 6rnek
calismalar mevcuttur (Afacan, Karakus, & Usak, 2013; Isik & Demirel, 2018; Kutu & Sozbilir, 2011).

Mevcut arastirmada Olgegin faktor yapisinin ve madde sayisinin degismesinde etki eden en 6nemli
unsurun Olgegin gelistirildigi Glke ile uyarlandigi Ulke arasindaki kilttrel farkhliklardan kaynaklandigi
diistinilmektedir. Nitekim, Kaya, Kaya ve Emre (2013) tarafindan Teknolojik Pedagojik Alan Bilgisi Olcegi
Turkiye kosullarina uyarlanmis ve arastirma sonucunda 6lgegin faktor yapisindan degisiklikler yapiimistir.
Bu durumun gerekgesi olarak orijinal 6lgegin gelistirildigi Amerika ile uyarlamanin yapildigi Tiirkiye’deki
o6gretmen yapilari ve olanaklari arasindaki farkliliklardan kaynaklanabilecegi belirtilmistir. Klassen’e
(2004) gore 6z-yeterlik kiltiirel unsurlardan etkilenmektedir. Boztung-Oztiirk, Eroglu ve Kelecioglu
(2015) orijinal 6lgcegin uygulandig kiltar ile uyarlandig kaltiriin denk olmamasi, 6lgme aracinda yapi
kaynakli yanhhga yol actigi ve oOlgek uyarlama sirecinde bu unsurlar dikkate alinarak hatalarin
giderilmesini O6nermektedir. Bununla birlikte 06lcek uyarlama sireci sonunda istatistiksel olarak
cikartilmasi gereken maddeler icin orijinal Olgegi gelistiren arastirmacilar ve konu alani uzmanlari ile
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iletisime gecerek bu maddeler ile ilgili karar verilmesi gerektigi belirtiimektedir (Boztung-Oztiirk, Eroglu,
& Kelecioglu, 2015). Bu dogrultuda mevcut arastirmada o6lgegin faktor yapisinin belirlenmesinde ve ilgili
maddelerin g¢ikartilmasinda hem alan uzmanlarinin hem de 06zgiin 6lgegi olusturan arastirmacilarin
gorusleri alinarak gereken islemler yapilmistir.

Ozgiin 6lgekte “GTO” faktériinde yer alan 31. madde (“Film/video indirebilir ve izleyebilirim”) mevcut
arastirmada “WWW?” fakt6ri altinda yer almistir. Bu durumun 6lgegin uyarlandigi hedef kitle ile 6zgilin
olgegin uygulandigi hedef kitle arasindaki bireysel ve kiltiirel farklihklardan kaynaklandigi
distntlmektedir. Bununla birlikte “WWW?” faktori altinda ortaya ¢ikan 31. maddenin yapisal olarak bu
faktoriin altindaki diger maddelerle uyumlu olduguna yonelik goris birligi saglanmistir. Bu dogrultuda
alan uzmanlarindan ve 06zgln 6lgegi olusturan arastirmacilardan alinan goérusler dogrultusunda bu
maddenin “WWW” faktorli altina alinmasina karar verilmistir. Benzer duruma iligkin &rnekler
alanyazinda yer almaktadir. Tirkceye uyarlanan bilgisayar kaygl olgeginde uyarlama sonucunda iki
madde diger faktor altina gectigi belirtilmistir (Cavus & Giinbatar, 2008). Yapilan galismalarda ayri
faktoérde yer alan maddelerin, ayni faktorde bir araya geldigi goriilmistir (Kaya, Kaya, & Emre, 2013).

Tiirkiye’de MEB tarafindan desteklenen FATIH Projesi kapsaminda egitimde teknoloji kullanimina
yonelik gergeklestirilen faaliyetler ¢ercevesinde 2019 yili ocak ayi itibariyle 47.158 okula etkilesimli
tahtalar kurulmus, okullardaki Internet altyapisi gelistirilmis, MEB’in igerik servislerine erisimin saglikli
bir sekilde gerceklestirilmesi saglanmis, 6gretmenlere gerekli egitimler verilerek ¢evrimici sosyal egitim
platformu (EBA) hazirlanmistir (MEB, 2019). Ogrenme ortamlarinda ortaya koyulan bu gelisme ve
yeniliklere ragmen MEB tarafindan okullara saglanan Internet hizmetinde filtre kullanmaktadir. Bu filtre
kapsaminda okul igerisinde bircok video-mizik izleme platformlarina ve sosyal aglara erisim
engellenmektedir. Ayrica 6gretmenlere MEB tarafindan BIT kullanimina yénelik verilen hizmetigi
egitimler teknolojinin egitime entegrasyonu diizeyinde degil, daha ¢ok BIiT okuryazarhig diizeyindedir
(Basak & Ayvaci, 2017). Bununla birlikte Cukurbasi ve Kiyici (2018) gergeklestirdikleri ¢alismada
Ogretmenlerin hizmet 6ncesinde yeni teknolojilere yonelik farkindaliklarinin/tercihlerinin zayif oldugu,
egitim fakiltelerinde konuyla ilgili derslerin ve igeriklerinin kisith diizeyde kaldigini belirtmislerdir.
Ustelik bu arastirma sonucunda dgretmen adaylarina yeni teknolojilerle ilgili farkindalik kazandirmaya
yonelik olumlu sonuglar elde edilmistir.

Tim bu agiklamalar 1siginda 6zgiin Olgegin Tirkceye uyarlanmasi siirecinde ¢ikartilan maddelerin
bazilarinin kaltirel farklihklarin yani sira 6zglin olgegin uygulandigi (lkenin egitim kurumlari ile
Tirkiye'deki egitim kurumlarinin teknolojileri kullanabilme ve 6gretebilme imkanlarindaki farkliliktan da
etkilendigine inaniimaktadir. Ornegin, “Podcast/sesli kitaplari indirebilir ve dinleyebilirim”, “Sinifta
Ogretim igin sosyal medya araglarini (6rnegin Facebook, Twitter ve digerleri) kullanabilirim” ve
“Teknolojiyi sinifimda nasil kullanacagima iliskin bir makale yazabilirim” maddeleri bahsedilen bu
durumlardan etkilendigi sdylenebilir. Ozetle mevcut arastirma bulgulari dogrultusunda uyarlanan dlgegin
24 maddeli ve dort faktorlt yapisinin Tirkiye kosullarinda gegerli ve glivenilir bir yapiya sahip oldugu
distnilmektedir. Uyarlanan bu olgek, 6zellikle dijital cagda 6gretmenlerin teknoloji yeterliliklerine iliskin
fikir verecektir. Bununla birlikte Orhan-Goéksun (2016) tarafindan egiticilerin 21. yizyil becerilerini
belirlemek igin gelistirdikleri 6lgme aracinda teknopedagojik yeterlilikler faktori bu galismadaki 6lgegin
yapisi ile ayni olmamakla birlikte icerik olarak mikro diizeyde benzerlik gostermektedir. Diger taraftan
Tirkiye kosullarinda 21. yizyil becerilerine iliskin alanyazinda benzer 6lgme araglari olmasina (Anagin,
Atalay, Kilig, & Yasar, 2016; Coban, Bozkurt, & Kan, 2019, Giir-Erdogan & Arsal, 2016; Orhan-Goksun &
Kurt, 2015) ragmen bu 6lceklerin hedef kitleleri ve odaklandiklari hususlar farkhlik géstermektedir. Bu
calismalardan bazilarinin da 21. ylzyll yeterliklerinden olan ISTE standartlarina yonelik olceklerin
Tirkgeye uyarlama galismalari oldugu gorilmistir. (Coklar & Odabasi, 2009; Simsek & Yazar, 2016). Bu
calismalarin tamaminda 6gretmen adaylarindan veriler toplanarak uyarlama gergeklestirilmistir. Sadece
Simsek ve Yazar (2016) yaptiklari arastirmada 6gretmen adaylarina ek olarak ortaokul ve lise
ogretmenlerinden de veri toplamistir. Gurdltl, Aslan ve Alcl (2018) ise c¢alismalarinda ilkégretim
kurumlarinda gorev yapan ogretmenlerin 21. Yizyll 6greten becerileri kullanimini gesitli degiskenlere
gore incelemistir. Bu kapsamda ilkokul ve ortaokulda goérev yapan 6gretmenlerden Orhan-Goksun (2016)
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tarafindan gelistirilen 6lgek vasitasiyla veriler toplanmis ve teknopedagojik yeterlikleri faktori altinda bir
degerlendirme yapilmistir. Bu yoniyle arastirma kapsaminda uyarlanan 21. Yizyil Ogrenmelerinde
Teknoloji Yeterliligi Oz-Degerlendirmeleri 6lgegi Tirkiye kosullarinda 6zgiin ve gelistirilebilir niteliktedir.
Ayrica arastirma kapsaminda Tirkceye uyarlanan oOlgek Ozel veya devlet kurumlarinda okul 6ncesi,
ilkokul, ortaokul ve lise kademelerinde gorev yapan 21. ylzyil 6gretmenlerine uygulanabilir. Elde edilen
sonuglar ile arastirma kapsaminda incelenen diger bagimh ve bagimsiz degiskenler arasinda istatistiki
analizler yapilarak derinlemesine incelemeler gergeklestirilebilir.

Arastirmanin her arastirmada oldugu gibi belirli sinirhliklari vardir. Arastirmanin 6rnekleminin sadece
Bartin il Merkez ilgesinde yer alan ilkokul, ortaokul ve lise kademelerinde halihazirda goérev yapan ve
gonulll olarak arastirmaya katki saglayan 6gretmenlerden olugmasindan dolayi, bu durum arastirma
sonuglarinin  farkli bolgelerdeki &rneklemlere genellenmesini zorlastirabilir. Ayrica bu g¢alisma
ylksekogretimde gorev yapan Ogretim elemanlarini ve egitim fakiltelerinde 6grenim géren 6gretmen
adaylarini kapsamamaktadir. Bu ylizden bu arastirma bolgesel, kiltirel ve egitsel farkliliklar g6z 6niinde
bulundurularak farkh érneklemler Gzerinde tekrar gergeklestirilebilir ve dlgegin psikometrik 6zelliklerinin
karsilastirmali olarak tekrar incelenmesi de &lgegin gegerlilik ve giivenilirligine katki saglayabilir. Ozellikle
O0gretim teknolojilerinin ele alindig1 olgekler, dogasi geregi, zamanla guncelligini kaybedebilir ve bu
yuzden egiticilerin teknoloji yeterliliklerini belirlemede yetersiz kalabilir. Dolayisiyla gelecek
arastirmalarda 6lgcek maddeleri tekrar gdzden gegirilebilir ve icerik olarak ¢aga uygun yeni teknolojilere
iliskin maddeler dahil edilerek dlgegin genisletilmis versiyonu olusturulabilir.
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Appendix
Appendix 1. Distribution on Teachers By Branch Appendix 2. Scree Plot Graphic
Branch n % Scree Plot
German Language 2 .30 12
Arabic 4 .70
Physical Education and Sports 10 1.70
Information Technologies 22 3.60 10
Biology 14 2.30
Office Management 5 .80
Child Development 3 .50 &1
Geography 11 1.80 g
Religious Culture and Moral Knowledge 21 3.50 ]
Literature 45 7.40 5 %
Philosophy 2 .30 i
Science 25 4.10 N
Physics 13 2.10
Graphics and Photography 4 .70
Visual Arts 7 1.20 2
Religious Vocational Courses 14 2.30
English Language 52 8.60
Chemistry 5 .80 o
Maths 56 9.20 T T T T T T T T T T T T 1 T T T [ T T T T T 1T
Automotive 2 30 1.2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24
Accounting and Finance 3 .50 Component Number
Music 13 2.10
Healthcare Services 3 ,50
Social Sciences 18 3.00
Primary Education 149 24.60
Special Education 13 2.10
School Counsellor 10 1.70
History 15 2.50
Special Education 18 3.00
Technology and Design 7 1.20
Turkish Language 37 6.10
Food and Beverage Services 1 .20
Total 606 100.00

Appendix 3. Confirmatory Factor Analysis Results of Four Factor Model
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