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Ogretim Elemanlarinin Teknoloji Destekli Stmflardaki Yeterliklerine
Iliskin Ogrenci Algilar1 Ol¢eginin Tiirkceye Uyarlanmasi

Makale Bilgisi 0Oz

DOI: 10.14686/buefad. 363938 Bu arastirmada, Shih ve Chuang (2013) tarafindan gelistirilen “Ogretim Elemanlarinin

LD

Teknoloji Destekli Simflardaki Bilgilerine iliskin Ogrenci Algilart Olgegi”nin
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Kabul 30.01.2018 Onemini ortaya koymaktadir. Calisma kapsaminda; (i) geviri, (ii) geri geviri, (iii)
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Introduction

With rapid advance in technology and its increasing use in various sectors (e.g., education, security, medicine,
agriculture, transportation, etc.), technology has promptly become a norm that shapes our daily life. As in all other
fields, the emerging technology in education sector has provided new learning environments in which instruction
and technology are intertwined (Arkorful & Abaidoo, 2014; Preston et al., 2015; Rabah, 2015). Technology-
supported teaching and learning resources and methods have become a common use in higher education for a
better instruction (Bennett, Bishop, Dalgarno, Waycott & Kennedy, 2012; Cakir, 2013; Manca & Ranieri, 2016;
Merchant, Goetz, Cifuentes, Keeney-Kennicutt & Davis, 2014). In particular, technology-supported learning
environments along with new software and hardware systems are considered to be solutions for a variety of
educational problems caused by techno-social life (Hew, 2016; Hsu, Hwang, Chuang & Chang, 2012; Tiiziin &
Ozding, 2016; Yu & Wu, 2016). Though, it is not the case in terms of one type of technology used in learning
environments but it is primarily related with how technology is effectively integrated in those environments
(Aksoy, 2003; Campbell & Abd-Hamid, 2013; Pekdag, 2010). In extensive use of technology in education, the
scholars have pointed out the idea that pedagogical knowledge and content knowledge are simply inadequate to
be able to integrate technology in a learning environment. Technological knowledge, in this matter, is commonly
suggested in the literature to be another knowledge for technology integration. Technology integration necessitates
knowledge of technology, pedagogy, and content altogether, which are considered as a must-to-have for teachers’
professional development (Angeli & Valanides, 2009; Campbell & Abd-Hamid, 2013; Koehler, Mishra & Yahya,
2007; Mishra & Koehler, 2006; Pamuk, 2012; Pekdag, 2015). Hence, it has become evident in many recent
research studies and reports that technological pedagogical content knowledge (i.e., TPACK) has gained an
important place as a new type of knowledge (Allan, Erickson, Brookhouse & Johnson, 2010; Chen & Jang, 2014;
Graham et al., 2009; Hao, 2016; Lee & Tsai, 2010; Oztiirk, 2013; Polly, 2011).

This type of knowledge (i.e., TPACK) is stated as a vital competence for teachers in “National Teacher Strategy
Document” in Turkey in 2013. The document, under the title - Improvement of Pre-service Teacher Training, puts
a considerable emphasis on the concept of TPACK including interdisciplinary and integrated instructional
programs replacing the concept of pedagogical training alone (MEB, 2013). The report called “Teacher
Competencies” prepared by Turkish Education Association also includes TPACK and describes it as “to be
knowledgeable about instructional programs and subject-matter curriculum; teaching methods; interdisciplinary
relations; new developments, fundamental concepts, instructional tools and structures of the subject area; and
technology integration into teaching content” (TED, 2009, p.7). Additionally, the Scientific and Technological
Research Council of Turkey financially supports the research studies and in-service training programs and
workshops, which enable teachers to obtain technological-pedagogical-content knowledge (Canbazoglu Bilici,
2013). Technological, pedagogical, and content knowledge are all considered as fundamental interconnected
elements for teachers’ professional development.

Technological Pedagogical Content Knowledge (TPACK)

Shulman (1987) descibes teachers’ professional knowledge as it consists of pedagogical knowledge, content
knowledge, and thus pedagogical content knowledge. The researchers (Angeli & Valanides, 2005; Mishra &
Koehler, 2006; Niess, 2005) insistently indicate a need for developing a new body of knowledge that constitutes
an extension of Shulman’s (1987) pedagogical content knowledge (PCK) into the domain of teaching with
technology. Mishra and Koehler (2006) proposed technological knowledge in addition to PCK, which becomes
technological pedagogical content knowledge. TPACK presents a new theoretical framework (see Fig. 1) focusing
the interplay of different types of knowledge necessary for teachers (Koehler et al, 2007).

The TPACK framework introduces the relationships between three knowledge domains (technology,
pedagogy, and content). Seven knowledge categories in the TPACK framework are derived from those domains
(see Figure 1). The knowledge categories are defined as follows:

1. Technology Knowledge (TK), “the knowledge and skills of various traditional, current, and emerging
technologies” (Chen & Jang, 2014, p.81) or “the knowledge about technology literacy, and its integration
and utilization in learning contexts” (Oztiirk & Horzum, 2011, p.257);
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2. Content Knowledge (CK), “the knowledge about actual subject matter that is to be learned or taught”
(Mishra & Koehler, 2006, p.1026);

3. Pedagogical Knowledge (PK), “the knowledge about methods and process of teaching, such as
classroom management, assessment, lesson plan development, and student teaching” (Schmidt et al.,
2009, p.125);

4. Pedagogical Content Knowledge (PCK), “the tacit of blending content and pedagogy for developing
better teaching practices” (Chen & Jang, 2014, p.81);

5. Technological Content Knowledge (TCK), “the knowledge of media selection and
transforming/representing subject matter using those technological vehicles” (Chen & Jang, 2014, p.81)
or “the knowledge of how technology can create new representations for specific content” (Schmidt et al.,
2009, p.125);

6. Technological Pedagogical Knowledge (TPK), “the knowledge of the affordances of technologies and
what teaching strategies can be combined with those affordances to leverage learning outcomes” (Chen &
Jang, 2014, p.81) or “the knowledge of how various technologies can be used in teaching” (Schmidt et al.,
2009, p.125);

7. Technological Pedagogical Content Knowledge (TPACK), “teachers’ understanding of the interplay
among content, pedagogy, and technology, as well as the procedural knowledge of integrating
technologies into their teaching routines” (Chen & Jang, 2014, p.81) or “the knowledge required by
teachers for integrating technology into their teaching in any content area” (Schmidt et al., 2009, p.125).

Technological
Pedagogical Content
Knowledge
(TPACK)

Technological
Knowledge

Pedagogical
Knowledge
(PK)

Technological
Content

Knowledge

(TCK)

Technological
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Knowledge
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Contexts

Figure 1. The TPACK Framework (Koehler & Mishra, 2012)

Effective technology integration for teaching a subject-matter requires not only knowledge of content,
technology and pedagogy, but also knowledge of their relationships to each other. Koehler et al. (2007) pointed
out that “at the heart of TPACK is the dynamic, transactional relationship between content, pedagogy and
technology. Good teaching with technology requires understanding the mutually reinforcing relationships between
all three elements taken together to develop appropriate, context-specific strategies and representations” (p.741).
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The TPACK is offered as a framework for revitalizing teachers’ knowledge as well as for collecting and
organizing data on teacher cognition about technology integration. Angeli and Valanides (2009, pp.163-164)
proposed 5 criteria for assessing the TPACK:

1. Identification of topics to be taught with technology in ways that signify the added value of tools, such
as, topics that students cannot easily comprehend, or topics that teachers face difficulties in teaching them
effectively in class;

2. Identification of representations for transforming the content to be taught into forms that are
comprehensible to learners and difficult to be supported by traditional means;

3. Identification of teaching strategies, which are difficult or impossible to be implemented with traditional
means;

4. Selection of appropriate ICT tools and effective pedagogical uses of tool affordances;

5. Identification of appropriate strategies for the infusion of technology in the classroom, which includes
any strategy that puts the learner at the center of the learning process to express a point of view, observe,
explore, inquire, and in general, problem solve.

The TPACK framework provides “an analytic lens or instrument to study categories of teachers’ knowledge”
(Chen & Jang, 2014, p.79). The TPACK framework focuses on evaluating teacher knowledge that is crucial for
successful student learning in many areas (Schmidt et al., 2009).

Purpose of the Study

Based on TPACK framework suggested by Mishra and Koehler (2006), a number of research instruments
and/or scales has been developed and extensively conducted in the literature. Schmidt et al. (2009) developed and
validated an instrument designed to measure pre-service teachers’ development of TPACK. The instrument
contained 75 items for measuring preservice teachers’ self-assessments of the seven knowledge domains within
the TPACK framework including 8 TK items, 17 CK items, 10 PK items, 8 PCK items, 8 TCK items, 15 TPK
items, and 9 TPACK items. This instrument was adapted into Turkish by Oztiirk & Horzum (2011), Kaya and Dag
(2013), and Kaya, Kaya and Emre (2013).

Graham et al. (2009) developed a TPACK scale consisting of 4 factors (TK, TPK, TCK, and TPACK) with the
purpose of determining the self-confidence of science education teachers on TPACK. This scale was adapted into
Turkish by Timur and Tasar (2011). Moreover, Archambault and Crippen (2009) used a survey instrument
including 24 items designed to measure K-12 online distance teachers’ knowledge domains as described by the
TPACK framework. Another scale by Lee and Tsai (2010) was developed to scrutinize Taiwanese teachers’ self-
efficacy and TPACK level in educational use of World Wide Web.

Numerous measurement and evaluation instruments and scales related to the TPACK were conducted to
investigate the existing knowledge and perceptions of teachers and teacher candidates with regards to technology-
supported instruction. In many of these studies, teachers or teacher candidates were predominantly recruited and
surveyed to determine their individual level of TPACK (Akgiin, 2013; Kaya & Dag, 2013; Kaya, Kaya, & Emire,
2013; Oztiirk, 2013; Oztiirk & Horzum, 2011). There are relatively limited studies recruiting students (as key
actors of instruction), which examine how students develop perceptions about their teacher’s knowledge and
instruction in technology-supported learning environments (Lee, 2011; Shih & Chuang, 2013).

Studies regarding learning environments are mostly based on learner cognition that accentuates learners’
perceptions and the way they react to learning tasks. According to this view, it is of greater importance that the
quality of classroom instruction perceived by students than the quality of observed teaching behaviors by students
(Knight & Waxman, 1991). Some studies report that research need to be done especially in relation with students’
perceptions about their teacher’s knowledge. In order to improve the quality of instruction, further studies have
been suggested to investigate how students perceive the task of teaching (Knight & Waxman, 1991; Tuan, Chang,
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Wang & Treagust, 2000). Hence, it is crucial to know how students perceive their teacher’s competence in
providing an effective instruction using technology.

There is a need for an instrument that examines the level of knowledge of faculty members in technology-
supported classrooms through student perceptions in Turkish contexts. With this purpose in mind, an adaptation
of an instrument in Turkish along with reliability and validity processes is considered to contribute to the other
studies in the field. An instrument for a psychological measurement developed for a specific culture can also be
used for different cultures and languages. An adaptation process of an instrument can be defined as a process about
not only translating the items in a different language but also conducting fundamental psychometric processes
according to a specific culture (Deniz, 2007). This study aimed at adapting an instrument by Shih & Chuang (2013)
for assessing undergraduate students’ perceptions of faculty knowledge in technology-supported learning
environments into Turkish sampling.

Method
Participants

The sample of the study consists of 469 undergraduate students studying in four different faculties of a state
university. The average student age is 21. In order for students to be able to provide responds to the items of the
instrument, they ought to be acquainted with courses offered and faculty members working in their departments.
For that reason, students registered to the 3rd and 4th grades were recruited based on volunteering principle. Due
to missing values in the data, 39 responds were excluded and the sample size decreases to 430 participants. Table
1 below shows distribution of 430 students participated in the adaptation process of the instrument according to
their faculty type and department.

Table 1. Distribution of Participants According to Faculty and Department

Faculty Department N %  Total (N) Total (%)
Faculty of Economics  Business Administration 37 8.6 109 25.3
an(_j Administrative Economics 72 16.7
Sciences
Faculty of Engineering  Electrical and Electronics Engineering 16 3.7 96 22.3
and Architecture Architecture 22 5.1
Industrial Engineering 26 6.1
Geology Engineering 32 7.4
Faculty of Arts and Geography 31 7.2 103 23.9
Sciences History 32 7.4
Turkish Language and Literature 40 9.3
Faculty of Education Computer Education and Instructional 40 93 122 28.3
Technology '
Chemistry Education 41 9.5
Elementary Education 41 9.5
Total 430 100 430 100

Data Collection Tools

The tool used in this study was instrument for assessing college students’ perceptions of faculty knowledge in
technology-supported class environments. This five-point Likert-type instrument including 50 items is developed
by Shih & Chuang (2013). Instrument items were rated as: “Never”=1, “Seldom”=2, “Sometimes”=3, “Often”=4
and “Always”=5. The instrument does not include any item that has a negative meaning. The instrument has 4
constructs with 9 items for subject-matter knowledge (1-9th items), 11 items for technological knowledge (10-
20th items), 6 items for knowledge of students’ understanding/learning (21-26th items) and 24 items for
technological pedagogical content knowledge (27-50th items).
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The construct — subject matter knowledge (SMK) refers to students’ perception of the extent to which the
teacher’s competency and knowledge in learning objectives, content knowledge, and different perspectives in
relation with subject-matter domain. Technological knowledge (TK) refers to students’ perception of the extent to
which the teacher’s knowledge in digital technologies such as the Internet, digital video, interactive smart boards,
and software applications. Knowledge of students’ understanding (KSU) refers to students’ perception of the
extent to which the teacher’s ability to comprehend students” prior knowledge and assess their learning during the
teaching process as well as at the end of lesson units. Technological pedagogical content knowledge (TPACK)
refers to students’ perceptions of the extent to which the teacher possesses the knowledge with respect to
technological pedagogical content knowledge as described above in 5 criteria by Angeli and Valanides (2009).

The instrument was developed through several stages. Shih and Chuang (2013), firstly, conducted a literature
review about pedagogical content knowledge, technological pedagogical content knowledge, and perception of
students about their teacher’s knowledge. Based on the review, the authors suggested 4 constructs each of which
includes adapted items. For the content validity, the expert opinions were collected; and item analysis, reliability
and validity studies were also conducted.

Confirmatory factor analysis was used for construct validity. The goodness-of-fit indices RMSEA (Root Mean
Square Error of Approximation) and SRMR (Standardised Root Mean Square Residual) were found to be 0.089
and 0.083. After the examination of construct validity, item analysis and reliability analysis were conducted by
using Multidimensional Version of the Rating Scale Model based on Item Response Theory (IRT). As a result of
analyses, it was confirmed that students’ perception of the teacher’s knowledge in technology-supported class
environments has multiple constructs or dimensions.

For reliability and validity processes, the instrument was administered to 383 students studying in six different
faculties (engineering, liberal arts, social sciences, marine sciences, science, and management) of a national
university from Taiwan. In terms of reliability analysis, based on Item Response Theory, person separation
reliability technique, which is differently defined from Cronbach’s alpha in the literature (Wright & Stone, 1999),
was calculated. For the four constructs of the instrument (i.e., SMK, TK, KSU, TPACK), the person separation
reliabilities were calculated as 0.95, 0.90, 0.90 and 0.95. Person separation reliability value that equals to or higher
than 0.7-0.8 refers to the instrument is reliable at an acceptable degree; and that equals to or higher than the value
of 0.90 refers to the instrument is reliable at a high degree (George & Mallery, 2003).

According to reliability analysis, item 17 was found to be inconsistent with the construct; hence it was removed
(Item 17: “My teacher uses PowerPoint or other similar programs to present the subject matter in class”). However,
this study examined the item 17 and considered that it may behave differently in a Turkish learning context since
PowerPoint is a widely-preferred application and relatively easy to use. Therefore, with the permission obtained
from the authors of the original instrument, item 17 was included in the adaptation process in this study.

The reason of the adaptation of this instrument is because of it containing not only conventional technologies
but also (considering the date it was developed) innovative technologies and applications (e.g., online forum, blog,
podcast, virtual museum, video conferencing, Facebook, etc.); and more importantly is due to the structure
including technological pedagogical content knowledge (TPACK) from a perspective of teacher competencies.
Furthermore, the instrument was considered as an important one due to the fact that it is innovative and
differentiated from many others in the literature in terms of its primary focus on students’ perceptions of the
teacher’s knowledge instead of teachers’ own perception of their knowledge.

Cultural-Language Adaptation

Adaptation of the instrument into Turkish was decided from three angles: (i) the original instrument emphasizes
the technology usage in learning environments along with TPACK model, (ii) technologies mentioned in
instrument items are being utilized in Turkish universities, and (iii) the properties to be measured in the instrument
do exist and have same meanings in Turkey. The authors contacted with Dr. Ching-Lin Shih and Dr. Hsueh-Hua
Chuang via email and obtained permissions to use the original instrument for adaptation into Turkish.

The translation of the original instrument from English to Turkish was done by two experts who mastered in
both Turkish and English languages. After having completed the translation, Turkish draft was back translated in
English. It was found that there was an equivalency of words and statements in Turkish translation with the ones
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in the original instrument. The translated version of the instrument was also examined by two experts (one from
the field of instructional technology and the other from the field of measurement and evaluation) and some
modifications were made accordingly. Later, the translated version was also modified in terms of Turkish grammar
by an expert in Turkish language. Later, the translated instrument was administered to 25 senior students in
chemistry education for cultural adaptation. Based on feedbacks collected from students, additional modifications
were made and final Turkish version of the instrument consisting of 50 items with four constructs (i.e., Subject-
Matter Knowledge-SMK, Technological Knowledge-TK, Knowledge of Students’ Understanding—KSU, and
Technological Pedagogical Content Knowledge-TPACK) was created (see Appendix).

Data Collection

In order to conduct reliability and validity studies, the Turkish version of the instrument was administered in
one hour of class time to students from different faculties of a state university. Students spent about half an hour
to fill in the instrument. All data were collected in two weeks.

Data Analysis

For the adaptation of an instrument, psychometric properties such as construct validity and reliability ought to
be measured (Kaya, Kaya & Emre, 2013). To test the construct validity, exploratory factor analysis (EFA) (Y1lmaz,
Giirgay & Ekici, 2007; Yilmaz, Késeoglu, Gergek & Soran, 2004) or confirmatory factor analysis (CFA) (Akin,
Uysal & Citemel, 2013; Karadeniz, Biiyiikoztirk, Akgiin, Cakmak & Demirel, 2008; Maindal, Sokolowski &
Vedsted, 2010) or both of them together (EFA and CFA) (Giilbahar & Biiyiikoztiirk, 2008; Kaya & Dag, 2013;
Kaya et al, 2013; Oztiirk & Horzum, 2011) could be conducted. In this study, confirmatory factor analysis was
used to investigate the compliance and conformity of the 4-factors of the original instrument for a different culture—
Turkish sampling. CFA aims to test the compliance of the adapted instrument by comparing factors, and thus
providing similarities and differences between the original and adapted instruments (Tabachnick & Fidell, 2001).

In order to determine whether the collected data are appropriate for factor analysis, the study conducted Kaiser-
Meyer-Olkin (KMO) Test and Bartlett’s Test of Sphericity. In the process of CFA, goodness-of-fit indices - x2/sd
(Chi-Square/Degrees of Freedom), RMSEA (Root Mean Square Error of Approximation), NFI (Normed Fit
Index), NNFI (Non-Normed Fit Index), CFI (Comparative Fit Index) and RMR (Root Mean Square Residual)
were used for model-data fitness.

In addition, internal consistency reliability analysis was conducted for the reliability of the Turkish adaptation
of the instrument. Cronbach’s alpha was calculated to test internal consistency of items and each subscale.
Furthermore, the study calculated Spearman Brown reliability coefficient and Guttmann split-half reliability
coefficient. The study employed such computer software as LISREL 8.71 for CFA and SPSS Statistics 20 for
KMO, Bartlett, and internal consistency tests (i.e., Cronbach’s alpha, Spearman Brown, and Guttmann).

Findings
Confirmatory Factor Analysis

In confirmatory factor analysis, KMO test is used to determine whether the sample size is acceptable (Comrey
& Lee, 1992; Sencan, 2005; Tavsancil, 2010), and Bartlett’s Test of Sphericity is used whether there is normal
distribution of multiple variables within data (Tabachnick & Fidell, 2001). This study calculated Kaiser-Meyer-
Olkin (KMO) test as 0.922, which is considered to be a high value for factor analysis (Sencan, 2005; Tavsancil,
2010). Comrey and Lee (1992) state that a value of 0.90 or higher obtained from KMO test can be interpreted as
a perfect value for sample size in order to conduct factor analysis. Moreover, the findings show that there is a
normal distribution with multiple variables based on Bartlett’s Test of Sphericity (x* = 9184.780, p < 0.01; Table
2), which also indicates that factor analysis can be conducted (Tabachnick & Fidell, 2001).
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Table 2. Findings for KMO and Bartlett Tests

Kaiser-Meyer-Olkin Sample Size Test 922
e 9184.780
sd 1176

Bartlett’s Test of Sphericity 0 000

Table 3 below shows the findings of goodness-of-fit indices based on confirmatory factor analysis. In the
literature, goodness-of-fit indices — the value for x?/sd that equals to or below 5.00 (Siimer, 2000); for RMSEA
that is close to 0.08 (Hooper, Coughlan & Mullen, 2008; Jéreskog & Sérbom, 1993; Siimer, 2000); the values for
NFI, NNFI and CFI that are above 0.90 (Kelloway, 1998; Schumacker & Lomax, 2004; Siimer, 2000; Tabachnick
& Fidell, 2001); and for RMR that is smaller than 0.80 (Brown, 2006; Hu & Bentler, 1995, 1999) indicate a good
and acceptable fit.

Table 3. Goodness-of-Fit Indices
¥/sd RMSEA NFI NNFI CFl RMR
3.94 0.083 0.91 0.93 0.94 0.074

As a result, based on confirmatory factor analysis done for construct validity, goodness-of-fit indices within
this study (y?/sd=3.94, RMSEA=0.083, NFI=0.91, NNFI=0.93, CFI=0.94, RMR=0.074) indicate a good fit for the
four-factor instrument. Besides, model fit of the instrument consisting of 4 constructs and 50 items was also tested.
T-values between factors and items were calculated for model fit (see Fig. 2). The results of CFA reveal that t-
values changing between 5.99 and 18.62, which are higher than 2.76, are statistically significant at the .01 level.
Figure 2 including no red arrows related to t-values also indicates that all items are significant at the .05 level
(Joreskog & Sorbom, 1993). In other words, t-values show a significant relation between subscales and items in
those subscales.

In summary, confirmatory factor analysis indicates that the model belongs to the original instrument was
confirmed and valid to be used with its purpose in class environments in Turkey. On the other hand, the results of
CFA reveal some relations between observed variables, error terms, and latent variables. Declines in the value of
%2 (see Table IV) does not provide considerable changes in improving the model fit nor provide meaningful
suggestions based on theoretical framework. On the contrary, the analysis suggests paths for a better model fit
between items 28 and 29; items 40 and 41; items 30 and 31; item 7 and the factor - technological knowledge.
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Figure 2. Confirmatory Factor Analysis Diagram (t-values)

Table 4. Suggestions for Modifications

Variables Decline Items
s iny?
Item 28 and 200.6 28. My teacher uses online discussion forums to examine the problems that may
Item 29 occur in my learning of the subject.
29. My teacher uses online discussion forums to answer my questions.
Item 40 and 185.6 40. My teacher uses information and communication technologies (ICTs) that
Item 41 allow me to communicate and interact with peers from a distance.
41. My teacher uses information and communication technologies (ICTs) that
allow me to communicate and interact with teachers or experts from a distance.
Item 30 and 127.1 30. My teacher uses visual aids to teach specific abstract concepts.
Item 31 31. My teacher uses video clips (e.g., from YouTube) to teach specific abstract
concepts.
Item 7 and 97.1 7. My teacher knows the relationships between the subject matter and
Technological technology.
Knowledge
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Findings Related to Reliability

Based on internal consistency analysis, Cronbach’s alpha reliability coefficient is found to be 0.945. For each
construct of the instrument, Cronbach’s alpha reliability coefficients are: 0.81 for Subject-Matter Knowledge
(SMK); 0.85 for Technological Knowledge (TK); 0.73 for Knowledge of Students” Understanding (KSU); and
0.94 for Technological Pedagogical Content Knowledge (TPACK). In addition, for the entire instrument,
Spearman Brown reliability coefficient was found to be 0.742 and Guttmann split-half reliability coefficient was
calculated as 0.725. These results denote that internal consistency of Turkish adaptation of the instrument is high.
The values of Spearman Brown reliability coefficient and Guttmann split-half reliability coefficient are relatively
lower than the value of Cronbach’s alpha coefficient, which could be due to items in the second half of the
instrument (i.e., 26-50th items), almost all of which, fall into the last subscale (i.e., technological pedagogical
content knowledge).

Discussions and Conclusion

This study adapted an instrument for “assessing undergraduate students’ perceptions of faculty knowledge in
technology-supported class environments” developed by Shih and Chuang (2013) into Turkish. Psychometric
properties of the instrument (i.e., construct validity and reliability) were calculated by administering the instrument
to 430 undergraduate students. The results of KMO and Bartlett tests were found to be appropriate to conduct
construct validity and reliability analyses for an adaptation of the instrument. As a result of confirmatory factor
analysis, goodness-of-fit indices revealed a good fit for 4 constructs of the instrument (SMK, TK, KSU, TPACK).
In other words, the instrument along with its 4 factors was validated in Turkish sampling. Besides, t-values
(obtained from CFA) revealed that factors and items belonging to each factor are significantly related. The study
also reported that internal consistency analyses of an adapted instrument are prominently similar to the one in the
original instrument. The results of CFA and internal consistency analyses point out that the adapted instrument is
found to be valid and reliable with its original objectives in learning environments in Turkey. This study claims
that adapted instrument is working similar to the original one.

It is possible to evaluate the quality of instruction via students’ opinions with regards to teaching approach and
their learning gains (Knight & Waxman, 1991; Tuan et al., 2000). Therefore, instruments assessing the teacher’s
knowledge and the quality of instruction through students’ perspectives are of great importance. In terms of
widespread use of technology in learning environments, there is a need for effective assessment and measurement
tools that determine the quality of technology-supported instruction and teacher’s technological pedagogical
content knowledge by the means of students’ perceptions. Within this matter, this study presents a validated and
reliable adapted instrument in Turkish for assessing students’ perceptions of teacher’s knowledge in technology-
supported learning environments. Such valid and relevant instrument applicable to learning contexts in Turkey is
considered to be crucial. It may have a contribution to training activities by Ministry of National Education (MEB,
2013) including TPACK in teacher competencies in different subject-matter domains; research projects that
provide opportunities for teachers to obtain technological pedagogical content knowledge (Canbazoglu Bilici,
2013); and studies about the degree to which teachers possess TPACK in learning environments (Allan et al.,
2010; Canbazoglu Bilici, 2012; Lee & Tsai, 2010; Polly, 2011). Furthermore, the adapted instrument focusing on
the theory of TPACK has an innovative and contributing structure since it includes new technologies (online
forums, blogs, podcasts, virtual museums, video conferences, Facebook, and others).

This study introduces an adaptation of an instrument, which could be employed by educators, researchers, and
scholars to examine students’ perceptions of teacher’s knowledge in technology-supported learning environments.
By using this instrument, it is expected that researchers would have knowledge and opinions about the quality of
instruction. This may produce new ideas and teaching strategies, which could increase the quality of instruction
through innovative educational solutions. Moreover, some studies will be performed to investigate the adaptation
of the instrument for secondary education students. However, before the instrument is administered, providing
explanations and/or clarifications would be helpful in order for students to understand some specific terms or
concepts rooted in the notions of technology and pedagogy.
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In today’s educational system, new instructional methods and strategies based on TPACK model could give
rise to new educational programs and curriculum for an effective instruction at a high degree of quality. To
contribute to the field, this study conducted an adaptation of an instrument for “Assessing Undergraduate Students’
Perceptions of Faculty Knowledge in Technology-Supported Class Environments” by Shih and Chuang (2013),
which could be used in Turkish sampling as a valid and reliable instrument. This study is limited to the sampling
of undergraduate students at a public university. Further studies could use different sample groups to provide
additional validity and reliability processes of the instrument.

77



Ogretim Elemanlarmin Teknoloji Destekli Simflardaki Yeterliklerine
Iiskin Ogrenci Algilar: Ol¢eginin Tiirkceye Uyarlanmasi

Giris

Teknoloji, hizli gelisimi ve birgok alanda (egitim, giivenlik, saglik, tarim, ulasim, vs.) yayginlasan kullanim1
ile giinlik yasamimizi sekillendiren bir hal almistir. Teknolojinin, egitim alanina girmesiyle, 6gretim ve
teknolojiyi biitiinlestiren egitim ortamlari olusmustur (Arkorful & Abaidoo, 2014; Preston ve digerleri, 2015;
Rabah, 2015). Teknoloji destekli 6gretme ve 6grenme kaynaklar1 ve yontemleri, yiiksekogretimde kaliteli bir
egitim saglamak i¢in yaygin olarak kullanilmaktadir (Bennett, Bishop, Dalgarno, Waycott & Kennedy, 2012;
Cakir, 2013; Manca & Ranieri, 2016 Merchant, Goetz, Cifuentes, Keeney-Kennicutt & Davis, 2014). Ozellikle,
teknoloji destekli 6grenme ortamlari ve yeni yazilim ve donanim sistemlerinin, tekno-sosyal yasamin yol actig1
cesitli problemlere ¢6ziim yaratabilecegi disiiniilmektedir (Hew, 2016; Hsu, Hwang, Chuang & Chang, 2012;
Tiizin & Ozding, 2016; Yu & Wu, 2016). Bu noktada énemli olan 6grenme ortaminda hangi teknolojinin
kullanildig1 degil, teknolojinin s6z konusu ortamlara nasil entegre edildigidir (Aksoy, 2003; Campbell & Abd-
Hamid, 2013; Pekdag, 2010). Arastirmalar, bir teknolojinin 6grenme ortamina entegre edilebilmesi i¢in yalnizca
pedagojik bilgi ve alan bilgisinin yetersiz oldugunu gostermektedir. Bu noktada, alan yazinda teknoloji bilgisi,
teknoloji entegrasyonu icin bagka bir yetkinlik olarak yaygin olarak onerilmektedir. Teknoloji entegrasyonu
Ogretmenlerin mesleki gelisimi i¢in zorunluluk olarak diisiiniilen teknoloji, pedagoji ve alan bilgisinin birlikte
kullanilmasinmi gerektirmektedir (Angeli & Valanides, 2009; Campbell & Abd-Hamid, 2013; Koehler, Mishra &
Yahya, 2007, 2007; Mishra & Koehler, 2006; Pamuk, 2012; Pekdag, 2015). Sonug olarak, teknolojik pedagojik
alan bilgisinin (TPAB) yeni ve onemli bir yetkinlik olarak ortaya ¢iktigi ¢ok sayida arastirma raporunda
belirtilmektedir (Allan, Erickson, Brookhouse & Johnson 2010; Chen & Jang, 2014; Graham ve digerleri, 2009;
Hao, 2016; Lee & Tsai, 2010; Oztiirk, 2013; Polly, 2011).

Bu yeni bilgi tiirii (TPAB), 2013 yilinda Tiirkiye'de "Ulusal Ogretmen Strateji Belgesi Taslag1"nda &gretmenler
igin kritik bir yetkinlik olarak belirtilmistir. Taslak raporun “Hizmet Oncesi Ogretmen Yetistirme Gelistirme”
basliginda, pedagojik formasyon kavrami yerine disiplinler arasi ve biitiinsel 6gretim programlarini iceren TPAB
kavramina vurgu yapilmistir (MEB, 2013). Tiirk Egitim Dernegi tarafindan hazirlanan “Ogretmen Yeterlikleri”
raporunda; Teknolojik Pedagojik Alan Bilgisi (TPAB) 6gretmen yeterlikleri igerisinde siralanmakta ve “6gretim
programlar1 ve konu alani, programin nasil 6gretilecegi, alanin diger alanlarla iligkisi, alandaki son gelismeler,
alanin temel kavram, ara¢ ve yapilari ve dgretilecek icerigin teknoloji ile biitiinlestirilmesi hakkinda bilgili olma”
seklinde tanimlanmaktadir (TED, 2009, s.7). Ayrica, Tiirkiye Bilimsel ve Teknolojik Arastirma Kurumu
(TUBITAK)’nun dgretmenlere teknolojik pedagojik alan bilgisi kazandirma amagh egitim uygulamalari ile ilgili
projelere destek verdigi goriilmektedir (Canbazoglu Bilici, 2013). Sonug olarak teknolojik, pedagojik alan
bilgisinin 6gretmenlerin mesleki gelisiminde temel unsurlar olarak kabul edildigi ifade edilebilir.

Teknolojik Pedagojik Alan Bilgisi (TPAB)

Shulman (1987) o6gretmenlerin mesleki bilgilerinin, pedagojik bilgi ve alan bilgisinden ve dolayisiyla
pedagojik alan bilgisinden olustugunu ifade etmektedir. Alan yazin (Angeli & Valanides, 2005; Mishra & Koehler,
2006; Niess, 2005), Shulman'm (1987) pedagojik alan bilgisinin (PAB), teknoloji ile egitimi de i¢ine alacak
bicimde genisletilmesine ihtiya¢ oldugu yoniinde birlesmektedir. Mishra ve Koehler (2006), PAB’a ek olarak
teknolojik bilgiyi 6nererek, teknolojik pedagojik alan bilgisini kavramini olusturmustur. TPAB, 6gretmenler i¢in
gerekli olan farkli bilgi tiirlerinin karsilikli etkilesimine odaklanan yeni bir teorik ¢ergeve (bkz. Sekil 1)
sunmaktadir (Koehler ve digerleri, 2007). Bu ¢ergevedeki bilgi kategorileri agsagidaki gibi tanimlanmaktadir:

1. Teknolojik Bilgi (TB), “gelencksel, giincel ve gelismekte olan gesitli teknolojilere iliskin bilgi ve
beceriler” (Chen & Jang, 2014, p.81) or “teknoloji okuryazarhigi, giinliik hayatta teknoloji kullanimi ve
teknolojik degisime uyum saglamaya iligkin bilgi” (Oztiirk & Horzum, 2011, p.257);

2. Alan Bilgisi (AB), “6grenilecek veya Ogretilecek alan ile ilgili sahip olunan bilgi” (Mishra & Koehler,
2006, p.1026);

3. Pedagojik Bilgi (PB), “simnif yonetimi, degerlendirme, ders plani gelistirme gibi 6gretim yontem ve
stireclerine iligkin bilgi” (Schmidt ve digerleri, 2009, p.125);

4. Pedagojik Alan Bilgisi (PAB), “Daha iyi O6gretim yapabilmek igin igerigin ve pedagojinin
harmanlanmasina iliskin bilgi” (Chen & Jang, 2014, p.81);

5. Teknolojik Alan Bilgisi (TAB), “medya se¢imi veya igerigi doniistiirmek/sunmak igin teknolojik araglarin

kullanimina iliskin bilgi” (Chen & Jang, 2014, p.81) veya “belirli bir igerik i¢in teknolojinin nasil yeni
sunumlar olugturabilecegine iliskin bilgi ” (Schmidt ve digerleri, 2009, p.125);
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6. Teknolojik Pedagojik Bilgi (TPB), “teknolojinin sagladig firsatlarin farkinda olma ve 6gretme stratejileri
ile bu olanaklar nasil birlestirilebilecegine iligkin bilgi” (Chen & Jang, 2014, p.81) veya “cesitli
teknolojilerin 6gretimde nasil kullanilabilecegi bilgisi” (Schmidt ve digerleri, 2009, p.125);

7. Teknolojik Pedagojik Alan Bilgisi (TPAB), “0gretmenlerin alan, pedagoji ve teknoloji arasindaki
etkilesimi anlamalarinin yani sira, teknolojileri 6gretim aligkanliklarina entegre etme bilgisi” (Chen & Jang,
2014, p.81) veya “Ogretmenlerin herhangi bir igerigin 6gretim siirecine teknolojiyi entegre etmeleri igin
gerekli bilgi” (Schmidt ve digerleri, 2009, p.125).

Teknolojik Pedagojik
Alan Bilgisi (TPAB)

Teknoulo Jlk . Teknolojik Teknolojic Alan
Pedagojik Bigi Bilgi (TB) Bilgisi(TAB)
(TPB)

Pedagojik
Bilgi (PB)

Alan Bilgisi
(AB)

Pedagojik Alan
Bilgisi (PAB)

Sekil 1. TPAB Cercevesi (Koehler ve Mishra, 2012)

Bir konunun 6gretiminde teknolojinin etkin olarak kullanilabilmesi; yalnizca alan, teknoloji ve pedagoji bilgisi
degil, ayn1 zamanda bu bilgi tiirlerinin birbirleriyle olan iliskilerini de gerektirir. Koehler ve digerleri (2007)
TPAB’mn odaginda alan, pedagoji ve teknoloji arasinda dinamik ve islemsel iligki oldugunu belirtmislerdir.
Teknoloji ile iyi bir 6gretim saglamak i¢in, ilgili konuya 6zgii, uygun strateji ve sunumla birlikte {i¢ unsurun
birbirilerini giiglendirici iliskilerini anlamak gerekir (5.741).

TPAB, ogretmenlerin bilgisini arttirmak, teknoloji entegrasyonu hakkindaki bilgilerine iligkin verileri
toplamak ve diizenlemek i¢in bir gergeve olarak sunulmaktadir. Angeli ve Valanides (2009, s. 163-164) teknolojik
pedagojik alan bilgisini belirlemek amaciyla agagida ifade edilen bes kriteri tanimlamiglardir:

1.

2.

»w

Teknoloji yardimu ile &gretilecek konularin belirlenmesi (6grencilerin kolayca anlamasi miimkiin
olmayan konularin veya 6gretmenlerin etkili 6gretimde zorlandiklar1 konularin belirlenmesi).
Icerigin 6grencilerin kolayca anlayabilecegi bigime doniistiiriilmesi igin uygun gdsterimlerin
belirlenmesi.

Geleneksel yollarla uygulamasi zor veya imkansiz olan 6gretim stratejilerinin belirlenmesi
Uygun teknolojik araglarin segilmesi ve bu araclarin pedagojik olarak nasil etkili
kullanilacaginin belirlenmesi

Teknolojinin 6gretim ortamina entegre edilmesi igin uygun stratejilerin belirlenmesi
(goriisiinii ifade etmek, gozlemlemek, arastirmak, sorgulamak ve genel olarak problem
¢ozmek igin 6grenciyi 6grenme siirecinin merkezine koyan bir stratejinin belirlenmesi).

79



Senel, Pekdag ve Saritas

TPAB ¢ercevesi dgretmenlerin bilgi kategorilerini incelemek i¢in analitik bir bakis veya arag
saglamaktadir (Chen & Jang, 2014, s.79). TPAB, birgok alanda basarili 6grenci d6grenimi igin ¢ok
onemli olan 6gretmen bilgilerinin degerlendirilmesine odaklanmaktadir (Schmidt ve digerleri, 2009).

Arastirmanin Amaci

Alanyazinda Mishra ve Koehler (2006) tarafindan 6nerilen TPAB modeli ¢ercevesinde gelistirilmis ve yaygin
olarak kullanilan belirli anket ve dlgekler oldugu gériilmektedir. Schmidt ve digerleri (2009) 6gretmenlerin TPAB
gelisimlerini belirlemek amaciyla bir dlgek gelistirmislerdir. Olcekte 6gretmen adaylarinin yedi bilgi alanindaki
bilgilerini TPAB ¢ercevesindeki 6lgmek i¢in 8 TB, 17 AB, 10 PB, 8 PAB, 8 TAB, 15 TPB ve 9 TPAB olmak
iizere, 6z degerlendirme yapmalar1 istenen 75 madde yer almaktadir. Bu 6lgegin Tiirkge uyarlamasi Oztiirk ve
Horzum (2011), Kaya ve Dag (2013) ve Kaya, Kaya ve Emre (2013) tarafindan yapilmustir.

Graham ve digerleri (2009) ise dort TPAB boyutuna odaklanarak, fen bilgisi 6gretmenlerinin TPAB
konusundaki 6zgiivenlerini belirleyen bir dlgek gelistirmislerdir. Bu 6lgek, Timur ve Tasar (2011) tarafindan
Tirkge'ye uyarlanmigtir. Diger taraftan, Archambault ve Crippen (2009) de, uzaktan egitim veren K-12
6gretmenlerinin TPAB boyutlarindaki bilgilerini belirlemek {izere 24 maddelik bir anket kullanmiglardir. Bagka
bir lgme araci ise, Lee ve Tsai (2010)’in gelistirdigi, World Wide Web’in egitimsel kullanimu ile ilgili Tayvan’li
ogretmenlerin 6z yeterlik ve TPAB diizeylerini belirlemeyi amaglayan bir 6lgektir.

Ogretmen adaylarinin veya dgretmenlerin teknoloji ile dgretim hakkindaki kendi bilgilerine iliskin algilarmi
belirlemek amaciyla TPAB modeli ile ilgili ¢ok sayida dl¢ek ve anketler gelistirilmistir. Bu ¢aligmalarda, TPAB
diizeyleri 6gretmen adaylarinin veya dgretmenlerin kendilerine sorulmustur (Akgiin, 2013; Kaya & Dag, 2013,
Kaya ve digerleri; Oztiirk, 2013; Oztiirk & Horzum, 2011). Buna karsilik, 6grencileri okul yasantisinin temel
bileseni olarak goriip, onlarin teknoloji destekli siniflarda Ggretmeninin 6gretimini nasil algiladigi lizerine
odaklanan arastirmalar sinirlidir (Lee, 2011; Shih & Chuang, 2013).

Ogrenme ortami calismalari; dgrencilerin algilamalarina ve dgrenme gorevlerine nasil cevap verdiklerine
vurgu yapan 0grenci bilis paradigmasina (student cognition paradigm) dayanmaktadir. Bu paradigmaya goére, sinif
Ogretiminin Ogrenciler tarafindan algilanan kalitesi, 6gretimin gbzlenen kalitesinden daha 6nemlidir (Knight &
Waxman, 1991). Baz1 aragtirmalar dgretmen bilgisi hakkinda 6zellikle 6grencilerin algilarinin arastirilmasinin
Oonemine vurgu yapmaktadirlar. Bu arastirmalarda; 6gretme etkinliginin, &grencilerin dgretme isini nasil
gordiiklerinin incelenmesi ile gelistirilebilecegi ifade edilmistir (Knight & Waxman 1991; Tuan, Chang, Wang &
Treagust, 2000). Bu dogrultuda, G6gretmenlerin teknolojiyi kullanarak Ogretim yapabilme yetkinliklerinin
ogrenciler tarafindan nasil algilandig1 biiyiik neme sahiptir.

Tiirkiye’de, 6gretim elemanlarinin teknoloji destekli siniflardaki bilgi diizeylerini 6grenci algilariyla belirleyen
bir dlgege rastlanmamistir. Bu amagla gelistirilmis, gegerlik ve giivenirlik ¢alismalar1 yapilarak sunulmug bir
Olgegin Tiirkgeye uyarlanmasi bu alanda yapilacak arastirmalara katki saglayacaktir. Belli bir kiiltlir igin
hazirlanmis olan bir psikolojik 6l¢me araci farkli kiiltiir ve dillere gevrilerek de kullanilabilmektedir. Bir 6lgegin
yalnizca bagka bir dile ¢evrilerek kullanilmasi yerine, o dlgekle ilgili temel psikometrik iglemlerin de yapilmasi
Olgegin baska dil ve kiiltlirlere uyarlanmasi olarak bilinmektedir (Deniz, 2007). Bu baglamda bu ¢alisma, Shih ve
Chuang (2013) tarafindan gelistirilen “Ogretim Elemanlariin Teknoloji Destekli Siniflardaki Bilgilerine Iliskin

510

Ogrenci Algilar1 Olgegi”nin Tiirkgeye uyarlamasini amaglamaktadir.

Yontem
Calisma Grubu

Aragtirma, 2012-2013 egitim-6gretim yilinda bir devlet tiniversitesinin fakl fakiiltelerine kayitl 469 6grenci
ile yiriitilmistir. Arastirmaya katilan 6grencilerin yas ortalamast 21°dir. Katilimeilarin, uygulanacak o6lgek
maddelerine yeterli diizeyde cevap verebilmeleri i¢in, boliimlerinde &gretimi yapilan dersler ve gérev yapan
Ogretim elemanlarinin 6gretimleri hakkinda bilgi sahibi olmalar1 gerekmektedir. Bu amagla, katilimcilarin lisans
programlarinin 3. ve 4. siniflarinda okumalar1 esas alinmistir. Ayrica, arastirmaya katilimda goniilliiliik esasi
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aranmustir. Veri setindeki kayip veriler ve u¢ degerlerin ¢ikarilmasi sonucunda 430 kisilik bir veri elde edilmistir.
Olgek uyarlama ¢alismasina katilan 430 6grencinin fakiilte ve béliimlere gére dagilimi Tablo 1°de sunulmaktadir.

Tablo 1. Caligma Grubunun Fakiilte ve Boliimlere Gére Dagilimi

Fakiilte Boliim N % Toplam (N) Toplam (%0)
Iktisadi ve Idari ~ Iktisat 37 8.6 109 25.3
Bilimler Fakiiltesi Isletme 72 16.7
Miihendislik Elektrik-Elektronik Mithendisligi 16 3.7 96 22.3
Mimarlik Mimarlik 22 51
Fakiiltesi Endiistri Miihendisligi 26 6.1
Jeoloji Mithendisligi 32 7.4
Fen-Edebiyat Cografya 31 7.2 103 23.9
Fakdiltesi Tarih 32 7.4
Tiirk Dili ve Edebiyati 40 9.3
Egitim Fakiiltesi ~ Bilgisayar ve Ogretim Teknolojileri 122 28.3
Egitimi 40 9.3
Kimya Egitimi 41 9.5
Sinif Ogretmenligi 41 9.5
Toplam 430 100 430 100

Veri Toplama Araci

Ogretim Elemanlarinin Teknoloji Destekli Sinmiflardaki Bilgilerine Iliskin Ogrenci Algilar1 Olgegi, Shih ve
Chuang (2013) tarafindan gelistirilmis, 50 maddeli Likert tipi bir 6lcektir. Olgek maddeleri; “Hicbir zaman”=1,
“Nadiren”=2, “Bazen”=3, “Genellikle”=4 ve “Her zaman”=5 olarak puanlanmstir. Olcekte negatif ifadeli madde
bulunmamaktadir. Olgekte; Alan Bilgisi (1-9. maddeler), Teknolojik Bilgi (10-20. maddeler), Ogrenmeye Iliskin
Bilgi (21-26. maddeler) ve Teknolojik Pedagojik Alan Bilgisi (27-50. maddeler) olmak iizere 4 alt boyut
bulunmaktadir. Alan Bilgisi (AB) alt boyutu; 6gretim elemaninin konu alanina iliskin amaglart, bilgileri ve fikirleri
bilme derecesi hakkinda 6grenci algilarini ifade etmektedir. Teknolojik Bilgi (TB) alt boyutu; 6gretim elemaninin
internet, video, interaktif yazi tahtalar1 ve uygulama yazilimlart gibi dijital teknolojiler ile ilgili sahip oldugu
bilgilerin derecesine iliskin 6grenci algilarim ifade etmektedir. Ogrenmeye iliskin Bilgi (OiB) alt boyutu; dgretim
elemaninin  dgrencilerin 6n bilgilerini bilme ve Ogretim siirecinde ve konu/iinite sonunda Ogrencilerin
ogrenmelerini degerlendirebilme derecesine iliskin 6grenci algilarini ifade etmektedir. Teknolojik Pedagojik Alan
Bilgisi (TPAB) alt boyutu ise; dgretim elemaninin Angeli ve Valanides (2009) tarafindan &nerilen bes kriter ile
tanimlanmig teknolojik pedagojik alan bilgisine sahip olma derecesine iliskin 6grenci algilarini ifade etmektedir.

Olgek cesitli asamalardan gegerek gelistirilmistir. Shih ve Chuang (2013) ilk olarak, pedagojik alan bilgisi,
teknolojik pedagojik alan bilgisi ve Ogretmen bilgisine iliskin 0grenci algilar1 iizerine literatiir incelemesi
yapmuislardir. Bu incelemeler sonunda 6lgekle ile ilgili dort alt boyut dnerilmistir. Belirlenen bu dort alt boyutun
her birisi igin maddeler yazilmis ve daha sonra gerekli diizeltmeler yapilmustir. Olgek igeriginin gegerligine iliskin
uzmanlara danigilmistir. Madde analizleri ve 6lgegin gecerlik ve giivenirlik caligmalari yapilmustir.

Olgegin yap1 gegerligi dogrulayici faktdr analizi ile test edilmis, uyum iyiligi indeksleri RMSEA (Root Mean
Square Error of Approximation) ve SRMR (Standardised Root Mean Square Residual) igin sirasiyla 0.089 ve
0.083 degerleri bulunmustur. Olgegin yap gegerligi kontrol edildikten sonra, Madde Tepki Kuramina dayali ¢ok
boyutlu derecelendirme 6l¢egi modeli (Multidimensional Version of the Rating Scale Model) kullanilarak madde
ve giivenirlik analizleri yapilmustir. Yapilan analizler sonucunda, 6gretim elemanlarinin teknoloji destekli
siniflardaki yeterliklerine iliskin 6grenci algilarinin ¢ok boyutlu bir yapist oldugu dogrulanmustir.

Gegerlik ve giivenirlik calismalari i¢in giiney Tayvan’daki ulusal bir iiniversitenin 6 fakiiltesinde (miithendislik,
beseri bilimler, sosyal bilimler, deniz bilimleri, fen bilimleri ve yonetim) 6grenim goéren toplam 383 &grenciye
dlgek uygulanmugtir. Olgegin giivenirligini analiz etmek icin, Madde Tepki Kuramina dayali, gercek yetenek
varyansinin drneklem varyansina orani olan, ‘ayiricilik giivenirligi’ (person separation reliability) hesaplanmustir.
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Ayiricilik giivenirligi, Cronbach alfadan farkli tanimlanmaktadir, fakat bu ikisi de giivenilirligin karsilastirilabilir
dlgiimleridir (Wright & Stone, 1999). Olgegin dort alt boyutuna (AB, TB, OIB, TPAB) iliskin aymricilik
giivenirlikleri sirasiyla 0.95, 0.90, 0.90 ve 0.95 olarak hesaplanmigtir. Ayiricilik glivenirliginin, 0.7-0.8’¢ esit ya
da biiyiik olmasi 6lgegin kabul edilebilir bir giivenirlige sahip oldugunu, 0.90 ve iizerinde olmasi ise dlgegin
yiiksek derecede giivenilir oldugunu gostermektedir (George & Mallery, 2003).

Olgegin gelistirilme asamasinda 50 madde yazilmistir. Cok boyutlu derecelendirme &lgegi ile yapilan analizler
sonucunda yapiya uyum gostermedigi belirlenen 17. madde dlgekten ¢ikarilmistir.

17. madde: Ogretmenim dersin igerigini sunmak amactyla PowerPoint’i ve benzer diger programlar
kullanir.

Olgekten cikarilan bu 17. madde incelenmis, Tiirkiye’deki 6gretim ortamlarinda PowerPoint’in sikga tercih
edilen ve nispeten kolay bir yazilim tiirii olmasindan 6tiirii Tiirkiye’de bu maddenin farkli davranabilecegi
distiniilmiistiir. Bu sebeple, 6lgek yazarlarindan izin alinarak bu madde uyarlama siirecine dahil edilmistir.

Olgegin uyarlamaya deger goriilmesinin temel sebebi; dlgegin yalmzca kisith bazi teknolojileri degil,
gelistirildigi tarih ve 6gretimde kullanimi itibariyle yeni sayilabilecek teknolojileri ve uygulamalarini (online
forum, blog, podcast, sanal miize, video konferans, facebook, vb.) ve son zamanlarda 6gretmen yeterlilik alani
icerisine dahil edilen teknolojik pedagojik alan bilgisini (TPAB) de igine alan bir yapisinin olmasidir. Ayrica,
Ogretmenin kendi bilgisi hakkindaki algisini degil, 6grencinin goziinden 6gretmenin bilgisini irdelemesi agisindan
farkly, yenilikei ve katki getirici bulunmasi da 6nemli bir tercih sebebidir.

Kiiltiirel-Dilsel Uyarlama

Orijinal 6l¢egin, dgretim ortamlarinda teknoloji kullanimini konu almasi ve TPAB modelini igermesi, 6l¢ek
maddelerinde gegen teknolojilerin tiniversitelerde kullaniliyor olmasi ve 6lgiilmek istenen 6zelligin Tiirkiye’de de
var olan ve aynt anlama gelen bir 6zellik olmasi dolayisiyla, dlgegin Tiirkgeye uyarlanmasina karar verilmistir.
Uyarlama ¢aligmasina baslamadan 6nce Dr. Ching-Lin Shih ve Dr. Hsueh-Hua Chuang ile e-posta yoluyla irtibata
gecilmis ve 6zgiin formun Tiirk¢eye uyarlanmasinda kullanilmast i¢in izin alinmustir.

Orijinal dlgegin ingilizceden Tiirkgeye cevirisi her iki dile hakim Ingiliz Dili alaninda iki uzman tarafindan
yapilmistir. Ceviri iglemi tamamlandiktan sonra, Tiirkce taslak formdaki kelimelerin ve ifadelerin orijinal 6l¢ekle
esdegerliginin karsilastirilmas1 amaciyla, taslak form iki uzman tarafindan tekrar ingilizceye cevrilmistir. Yapilan
incelemede, orijinal Glgekteki maddeler ile Tiirkge formdaki maddelerin dil denkliginin oldugu goérilmistir.
Ceviri; icerik ve 6lgme degerlendirme agisindan arastirmacilar (biri 6gretim teknolojileri alaninda, digeri ise
6gretim teknolojileri ve 6lgme degerlendirme alanlarinda uzman) tarafindan incelenmis ve tekrar diizenlenmistir.
Olusan geviri formu, Tiirkce dilbilgisi ve gramer yapisi agisindan incelenmek tizere Tiirk Dili uzmaninin goriisiine
sunulmustur. Oneriler dogrultusunda gerekli diizeltmeler yapilmustir. Cevirisi tamamlanan dlgek daha sonra,
anlagilabilirlik ve okunabilirlik agisindan test edilmesi amaciyla Kimya Egitimi 5. sinifinda 6grenim goren 25
kisilik bir 6grenci grubuna uygulanmistir. Olgegin doldurulmasindan hemen sonra dlgek maddelerinin
anlagilabilirligi hakkinda 6grencilerin goriisleri alinmistir. Ogrencilerden gelen déniitler dogrultusunda gerekli
diizeltmeler yapilarak 6l¢ege son hali verilmistir.

Dil uyarlamasi sonucunda orijinal dlgek; (i) ismi “Ogretim elemanlarmin teknoloji destekli smiflardaki
yeterliklerine iliskin 6grenci algilar1 6lgegi” olarak belirlenen, (ii) 4 alt boyutta sahip (Alan Bilgisi/AB, Teknolojik
Bilgi/TB, Ogrenmeye Iliskin Bilgi/OIB, Teknolojik Pedagojik Alan Bilgisi/TPAB), (iii) 50 maddeden olusan ve
(iv) 5°li Likert yapida (hi¢bir zaman, nadiren, bazen, genellikle, her zaman) Tiirkge olarak uygulanabilir bir dlgek
haline gelmistir (bkz. Ek).

Verilerin Toplanmasi

Tiirk¢eye dil uyarlamasi yapilan 6lgek, gecerlik ve giivenirlik ¢aligmalarinin yapilmasi amactyla, 2012-2013
egitim-6gretim yilinin Mayis ay1 igerisinde bir devlet {iniversitesinin fakl fakiiltelerinde 6grenim goren katilime1
ogrencilere cevaplamalari i¢in dagitilarak, bir ders saatinde uygulanmistir. Olgegin doldurulmasi yaklasik 30
dakika stirmiigtiir. Verilerin toplanmasi 2 haftalik bir zaman almustir.
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Verilerin Analizi

Dil uyarlamasi yapilan 6lgegin Tiirkiye’de uygulanabilirliginin belirlenmesi amaciyla yap1 gegerligi ve
giivenirligi gibi psikometrik 6zellikleri test edilmelidir (Kaya ve digerleri, 2013). Uyarlama ¢aligmalarinda 6l¢egin
yap1 gecerligini test etmek i¢in agimlayici faktor analizi (AFA) (Yilmaz, Giirgay & Ekici, 2007; Yilmaz, Koseoglu,
Gergek & Soran, 2004) veya dogrulayici faktér analizi (DFA) (Akin, Uysal & Citemel, 2013; Karadeniz,
Biiyiikoztiirk, Akgiin, Cakmak & Demirel, 2008; Maindal, Sokolowski & Vedsted, 2010) veya her iki analizde
birlikte (AFA ve DFA) (Giilbahar & Biiytikoztiirk, 2008; Kaya & Dag, 2013; Kaya ve digerleri, 2013; Oztiirk &
Horzum, 2011) yapilabilmektedir. Bu calismada, orijinal Olgekteki yapimin farkli bir kiiltiirdeki uyumu
incelendiginden dolay1, 6lgegin yap1 gegerligini test etmek icin dogrulayici faktor analizi yapilmistir. Bir baska
ifade ile orijinal 6l¢egin 4 faktorlii yapisinin Tiirkiye drnekleminde dogrulanip dogrulanmayacagini ortaya koymak
iizere DFA yapilmistir. DFA, orijinal dl¢egin iddia ettigi modeli sinamay1 ve modelin uygunlugunu test etmeyi
amaclamaktadir. DFA’da, uyarlanan dlgegin faktor yapisi ile orijinal 6lgegin faktor yapisi karsilastirilmakta,
benzerlikler ve farkliliklar ortaya konulmaktadir (Tabachnick & Fidell, 2001).

Faktor analizinin yapilabilmesi i¢in 6ncelikle, aragtirmaya katilan 430 {iniversite 6grencisinden toplanan
verinin faktor analizi yapmaya uygun olup olmadiginin belirlenmesi amaciyla Kaiser-Meyer-Olkin (KMO) Testi
ve Bartlett Kiiresellik Testi (Bartlett’s Test of Sphericity) yapilmigtir. DFA siirecinde modelin uygunlugu
degerlendirilirken birbirinden farkli uyum iyiligi indeksleri goz Oniine alinmaktadir. Bu g¢aligmanin DFA
siirecinde; ¥%/sd (Chi-Square/Degrees of Freedom), RMSEA (Root Mean Square Error of Approximation), NFI
(Normed Fit Index), NNFI (Non-Normed Fit Index), CFI (Comparative Fit Index) ve RMR (Root Mean Square
Residual) uyum iyiligi indeksleri (goodness-of-fit indices) 6l¢iit alinmig, bu uyum iyiligi indekslerinin degerlerinin
yeterlilik diizeyleri incelenmistir.

Tiirkgeye uyarlanan 6lgegin giivenirligini incelemek amaciyla i¢ tutarhilik analizleri yapilmistir. Olcek
maddelerinin birbirleriyle tutarliligini test etmek amaciyla tim 6lgek ve her bir alt boyut i¢in Cronbach alfa
giivenirlik katsayisi hesaplanmigtir. Ayrica, tiim 6lgek igin Spearman Brown giivenirlik katsayis1 ve Guttmann iki
yart giivenirlik katsayist hesaplanmistir. DFA igin LISREL 8.71 bilgisayar yazilimi, KMO ve Bartlett testleri ve
i¢ tutarlilik (Cronbach alfa, Spearman Brown ve Guttmann) analizleri igin ise SPSS Statistics 20 bilgisayar yazilimi
kullanilmustir.

Bulgular

Dogrulayici Faktor Analizi (DFA) Bulgulari

Faktor sayisin1 saptama (AFA) veya dogrulama analizinde (DFA), faktor analizi yapmak igin verilerin
(6rneklem biiyiikliigiiniin) yeterli olup olmadigi KMO testiyle (Comrey & Lee, 1992; Sencan, 2005; Tavsancil,
2010), verilerin ¢ok degiskenli normal bir dagilim olusturup olusturmadigi ise Bartlett Kiiresellik testiyle
(Tabachnick & Fidell, 2001) belirlenmektedir.

Bu calismada, Kaiser-Meyer-Olkin (KMO) testinden elde edilen deger 0.922 olarak bulunmustur. Bu deger,
430 o6grenciden toplanan verinin faktdr analizi yapmak igin yeterli oldugunu goéstermektedir (Sencan, 2005;
Tavsancil, 2010). Comrey ve Lee (1992), KMO testinden elde edilen degerin 0.90 ve iistii olmasi durumunda,
faktor analizi yapmak i¢in O6rneklem biiyiikliigliniin milkemmel olarak yorumlanabilecegini ifade etmislerdir.
Bunun yaninda Bartlett Kiiresellik testinin sonucunun (%? = 9184.780, p < 0.01; Tablo 2) anlaml1 ¢ikmast, verilerin
cok degiskenli normal bir dagilim olusturdugunu gostermekte ve dolayisiyla verilerin faktor analizi yapmaya
uygun oldugu anlamina gelmektedir (Tabachnick & Fidell, 2001).
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Tablo 2. KMO ve Bartlett Testlerinin Sonuglari

Kaiser-Meyer-Olkin Orneklem Biiyiikliigii Testi 922

' 9184.780
Bartlett Kiiresellik Testi sd 1176

p .000

Dogrulayici faktor analizi sonucunda ulasilan uyum iyiligi degerleri Tablo 3’te sunulmustur. DFA’da elde
edilen y%/sd uyum indeksinin 5 veya altinda olmasi, modelin gergek verilerle iyi uyum gosterdigi seklinde
yorumlanmaktadir (Siimer, 2000). RMSEA degerinin 0.08’e ¢ok yakin olmasi (Hooper, Coughlan & Mullen, 2008;
Joreskog & Soérbom, 1993; Siimer, 2000); NFI, NNFI ve CFI degerlerinin 0.90’1n iizerinde olmasi (Kelloway,
1998; Schumacker & Lomax, 2004; Siimer, 2000; Tabachnick & Fidell, 2001) ve RMR degerinin de 0.80’den
kii¢iik olmasi (Brown, 2006; Hu & Bentler, 1995, 1999) modelin iyi uyum gosterdigini ortaya koymaktadir.

Tablo 3. Uyum lyiligi indeksleri
¥lsd RMSEA NFI NNFI CFlI RMR
3.94 0.083 0.91 0.93 0.94 0.074

Sonug olarak, Tiirkgeye uyarlanan “6gretim elemanlarinin teknoloji destekli siniflardaki yeterliklerine iliskin
Ogrenci algilar1 6lgegi”nin yap1 gecerligini test etmek amaciyla yapilan dogrulayici faktor analizi sonucunda elde
edilen uyum iyiligi degerleri (x%/sd=3.94, RMSEA=0.083, NFI=0.91, NNFI=0.93, CFI=0.94, RMR=0.074),
calisma grubundan elde edilen verilerle 6l¢egin Tiirkge formunun yapisinin (6lgekteki dort alt boyutlu yapinin) iyi

uyum gosterdigini ortaya koymustur.

Diger taraftan, Tiirkgeye uyarlanan 4 faktor (4 alt boyut) ve bu faktorlerle iligkili 50 maddeden olusan 6lgegin
model uyumu test edilmistir. Model uyumu igin faktorler ve maddeler arasindaki t degerlerine bakilmistir (Sekil
2). DFA sonucunda, faktorler ve maddeler arasindaki t degerlerinin 5.99 ile 18.62 arasinda degistigi ve 2.76’dan
yiikksek oldugu icin .01 diizeyinde anlamli ¢iktig1 belirlenmistir. Sekil 2’de t degerleri ile ilgili kirmizi ok
bulunmamasi tiim maddelerin .05 diizeyinde anlamli oldugunu ifade etmektedir (Joreskog & Sorbom, 1993). Bir
bagka ifade ile DFA sonucunda elde edilen t degerleri, 6l¢egin tiim alt boyutlari ile bu alt boyutlara ait maddeler
arasindaki iliskilerin anlamli olduguna isaret etmektedir. Dogrulayic1 faktor analizinden elde edilen sonuglar,
orijinal Glgegin ortaya koydugu modelin dogrulandigint ve olgegin Tiirkiye’de amact dogrultusunda gegerli
oldugunu ifade etmektedir.

Ote yandan yapilan DFA analizi; gzlenen degiskenler, hata terimleri ve gizil degiskenler arasinda bazi iliskiler
onermistir. DFA analizi sonucunda ¥ degerindeki diisiisler (Tablo 4), model uyumunun iyilesmesinde dikkate
deger degisimler saglamadigini ve modelin kuramsal c¢er¢evesinde de bu Onerilerin bir anlam ifade etmedigini
ortaya koymustur. Buna karsilik, analiz sonucunda; madde 28 ile madde 29, madde 40 ile madde 41, madde 30 ile
madde 31 ve madde 7 ile Teknolojik Bilgi alt boyutu arasinda nispeten uyuma daha ¢ok katki saglayacak yol
onerilerin bulundugunu belirtmek benzer arastirmalarda madde yazimina katki saglayabilir.
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Sekil 2. Dogrulayici Faktor Analizi Diyagram (t-degerleri)

Tablo 4. Diizeltme Onerileri

Degiskenler y?’deki  Maddeler
Diisiis
Madde 28 ile 200.6 28. Ogretmenim konuyu 6grenmemde ortaya cikabilecek problemleri
Madde 29 incelemek amaciyla online tartisma forumlarin kullanir.
29. Ogretmenim sorularimi cevaplamak amaciyla online tartisma forumlarim
kullanir.
Madde 40 ile 185.6 40. Ogretmenim akranlarimla uzaktan iletisim kurman saglayan bilgi ve
Madde 41 iletisim teknolojilerini kullanir.
41. Ogretmenim diger dgretmenler ve konunun uzmanlari ile uzaktan iletigim
kurmami saglayan bilgi ve iletisim teknolojilerini kullanir.
Madde 30 ile 127.1 30. Ogretmenim soyut kavramlar1 gretmek amaciyla gorselleri kullanir.
Madde 31 31. Ogretmenim soyut kavramlar1 dgretmek amaciyla videolar1 kullanir.
Madde 7 ile 97.1 7. Ogretmenim dersin konusu ile teknoloji arasindaki iliskiyi bilir.

Teknolojik Bilgi
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Giivenirlige iliskin Bulgular

Tirkgeye uyarlanan “6gretim elemanlarinin teknoloji destekli siniflardaki yeterliklerine iliskin 6grenci algilar
Olcegi”’nin giivenirligini incelemek amaciyla yapilan i¢ tutarlilik analizleri sonucunda 6lgegin Cronbach alfa
giivenirlik katsayis1 0.945 olarak hesaplanmustir. Olgegin her bir alt boyutu icin Cronbach alfa giivenirlik
katsayilar ise sirasiyla; Alan Bilgisi (AB) alt boyutu i¢in 0.81, Teknolojik Bilgi (TB) alt boyutu icin 0.85,
Ogrenmeye iliskin Bilgi (OIB) alt boyutu i¢in 0.73 ve Teknolojik Pedagojik Alan Bilgisi (TPAB) alt boyutu igin
0.94 olarak hesaplanmustir. Ayrica, tiim 6lgek icin Spearman Brown giivenirlik katsayisi1 0.742 ve Guttmann iki
yar1 giivenirlik katsayisi 0.725 olarak bulunmustur. Bu sonuclar, Tiirk¢eye uyarlanan dl¢egin i¢ tutarliginin yiiksek
oldugunu gostermektedir. Spearman Brown giivenirlik katsayisi ve Guttmann iki yar1 giivenirlik katsayisinin
Cronbach alfa katsayisindan nispetten diisiik olmasi, 6lgegin ikinci yarisindaki maddelerin (26-50. maddelerin)
neredeyse hepsinin 6l¢egin son alt boyutunda (TPAB alt boyutunda) yer almasindan kaynaklaniyor olabilir.

Tartiyma ve Sonuc¢

Bu arastirmada, Shih ve Chuang (2013) tarafindan gelistirilen “Ogretim Elemanlarmin Teknoloji Destekli
Siiflardaki Bilgilerine iliskin Ogrenci Algilar1 Olgegi’nin Tiirkceye uyarlamasi yapilmistir. Uyarlanan 6lgegin
yap1 gegerligi ve giivenirligi gibi psikometrik 6zellikleri, 6l¢egin 430 lisans 6grencisine uygulanmasi sonucunda
elde edilen veriler ile test edilmistir. Yapilan KMO ve Bartlett testlerinin sonuglari ¢alisma grubundan toplanan
verinin uyarlanan 6l¢egin yapi gecerligini ve giivenirligini test etmek ig¢in uygun oldugunu gostermistir. Yapi
gecerligini test etmek amaciyla yapilan dogrulayici faktor analizi sonucunda ulasilan uyum iyiligi indekslerinin
degerleri, galisma grubundan elde edilen veriler ile uyarlana lgegin 4 faktorlii yapisinin (AB, TB, OiB, TPAB)
iyl uyum gosterdigini ortaya koymustur. Bir baska ifade ile bu arastirmada, orijinal 6lgegin 4 faktorli yapist
Tiirkiye 6rnekleminde dogrulanmistir. Ayrica, DFA sonucunda elde edilen t degerleri, uyarlanan 6l¢egin tiim alt
boyutlart ile bu alt boyutlara ait maddeler arasindaki iliskilerin anlamli oldugunu gostermistir. Tiirkgeye uyarlanan
Ol¢egin giivenirligini incelemek amaciyla yapilan i¢ tutarlilik analizleri, 6l¢egin i¢ tutarliginin orijinal 6lgekte
oldugu gibi yiiksek oldugunu ortaya koymustur. DFA ve i¢ tutarlilik analiz sonuglari, orijinal dlgegin ortaya
koydugu modelin Tiirkiye’de amaci dogrultusunda kullanilmasi halinde gegerli ve giivenilir olduguna isaret
etmektedir. Bu arastirmayla, Tiirk¢eye uyarlanan 6l¢egin caligma grubunda da gelistirildigi kiiltiirdekine benzer
sekilde calistig1 tespit edilmistir.

Ogretimin kalitesini, dgrencilerin 6gretim hakkindaki diisiinceleriyle ve 6grenci kazammlarmin yeterliligiyle
6lemek miimkiindiir (Knight & Waxman, 1991; Tuan ve digerleri, 2000). Bu dogrultuda, 6grenci goziiyle
Ogretimin kalitesini ve dgretmeninin bilgisini sorgulayan dlgekler biiyiik dneme sahiptir. Teknolojinin 6gretim
ortaminda yaygin olarak kullanilmaya baglandig: giintimiizde, teknoloji destekli 6gretimin kalitesini ve 6gretmenin
teknolojik pedagojik alan bilgisini 6grenci algilariyla belirleyecek 6lgme araglarina ihtiya¢ duyulmaktadir. Bu
anlamda, bu arastirmayla 6gretim elemanlarinin teknoloji destekli siniflardaki bilgilerini 6grenci algilariyla
belirleyen gegerligi ve glivenirligi saglanmig Tiirkge bir 6lgek ortaya konmustur. Son zamanlarda, TPAB’mn
ogretmen yeterlik alanlari igerisine dahil edilmesi (MEB, 2013), 6gretmenlere TPAB’1 kazandirmay1 amaglayan
egitim uygulamalari ile ilgili projelere destek verilmesi (Canbazoglu Bilici, 2013) ve 6gretim ortamlarinda
ogretmenlerin TPAB diizeylerini konu alan arastirmalarin yapilmasi (Allan ve digerleri, 2010; Canbazoglu Bilici,
2012; Lee & Tsai, 2010; Polly, 2011) bu arastirmayla Tiirkiye sartlarinda uygulanabilir bir 6lgegin literatiire
kazandirilmasinin  6nemine isaret etmektedir. Olgegin, Ogretimde kullamimu itibariyle yeni sayilabilecek
teknolojileri ve uygulamalarint (online forum, blog, podcast, sanal miize, video konferans, facebook, vb.) ve
TPAB’1 igermesi giiniimiiz kosullarinda yenilik¢i ve katki saglayici bir yapisinin oldugunu gostermektedir.

Bu calisma kapsaminda Tiirk¢eye uyarlamasi gergeklestirilen 6lgek, 6gretim elemanlarinin teknoloji destekli
siniflardaki yeterliklerine iliskin 6grenci algilarinin belirlenmesi amaciyla egitim arastirmacilari tarafindan
kullanilabilir. Olgegin kullanilmasiyla &gretim elemanlarinin 6gretme kalitesi hakkinda arastirmacilar fikir sahibi
olabilir. Bu fikirler dgretimin kalitesini artiracak, islenebilir yeni fikirlerin ortaya ¢ikmasina imkan verebilir.
Glinlimiiz kosullarina uygun TPAB iceren yeni 6gretim modellerinin veya yeni 6gretim yontem ve stratejilerinin
gelistirilmesi, orta ve yliksekogretim diizeyinde TPAB temelli yeni 6gretim programlarinin gelistirilmesi bu yeni
fikirlere 6rnek olarak gosterilebilir. Olgegin, orta dgretim seviyesinde kullanilabilmesi icin ilgili gruba uygunlugu
incelenebilir. Ancak 6l¢ek maddeleri igerisinde ad1 gegen teknolojik ve pedagojik kokenli bazi spesifik terimlerin
Olgek uygulanmadan 6nce Ogrencilere agiklanmasi faydali olacaktir. Bu sayede, 6l¢ek maddelerinde adi gecen
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teknolojilerin orta dgretim seviyesindeki okullarda bulunmasi durumunda, Slgegin veri toplama araci olarak
kullanilmasiyla 6gretmenlerinin teknoloji destekli siniflardaki yeterliklerime iligkin lise 6grencilerinin algilar
tespit edilebilir.

Sonug olarak; bu arastirmanin sonucunda Shih ve Chuang (2013) tarafindan gelistirilen “Ogretim
Elemanlarinin Teknoloji Destekli Siiflardaki Bilgilerine liskin Ogrenci Algilar1 Olgegi nin Tiirk¢eye uyarlamasi
gerceklestirilmigtir. Uyarlanan 6lgegin Tiirkiye drnekleminde gegerli ve giivenilir oldugu tespit edilmis, bunun
neticesinde Tiirkiye sartlarinda uygulanabilir oldugu belirlenmistir. Uyarlama ¢aligmasinin bir {iniversitenin lisans
ogrencileri ile smirli tutulmasi, bir smirlilik olarak goriilebilir. Farkli orneklem gruplan ile yiiriitilecek

aragtirmalarla Tirkgeye uyarlanan 6lgegin gegerlik ve giivenirligine iliskin yeni kanitlar sunulabilir.

87



Senel, Pekdag ve Saritas

References

Akgiin, F. (2013). Ogretmen adaylarinin web pedagojik igerik bilgileri ve dgretmen 6z-yeterlik algilari ile iliskisi
[Preservice teachers’ web pedagogical content knowledge and relationship between teachers’ perceptions of
self Efficacy]. Trakya Universitesi Egitim Fakiiltesi Dergisi, 3(1), 48-58.

Akin, A., Uysal, R., & Citemel, N. (2013). Cocukluk deneyimleri 6l¢eginin Tiirk¢eye uyarlanmasi [The validity
and reliability of Turkish version of the early life experiences scale]. Kastamonu Egitim Dergisi, 21(4),
1541-1550.

Aksoy, H. H. (2003). Egitim kurumlarinda teknoloji kullanimu ve etkilerine iligkin bir ¢oziimleme [An analysis of
the use and effects of technology in educational institutions]. Egitim Bilim Toplum, 1(4), 4-23.

Allan, W. C., Erickson, J. L., Brookhouse, P., & Johnson, J. L. (2010). Teacher professional development through
a collaborative curriculum project — An example of TPACK in Maine. TechTrends, 54(6), 36-43.

Angeli, C., & Valanides, N. (2005). Preservice elementary teachers as information and communication technology
designers: An instructional systems design model based on an expanded view of pedagogical content
knowledge. Journal of Computer Assisted Learning, 21(4), 292-302.

Angeli, C., & Valanides, N. (2009). Epistemological and methodological issues for the conceptualization,
development, and assessment of ICT-TPCK: Advances in technological pedagogical content knowledge
(TPCK). Computers & Education, 52(1), 154-168.

Archambault, L., & Crippen, K. (2009). Examining TPACK among K-12 online distance educators in the United
States. Contemporary Issues in Technology and Teacher Education, 9(1), 71-88.

Arkorful, V., & Abaidoo, N. (2014). The role of e-learning, the advantages and disadvantages of its adoption in
higher education. International Journal of Education and Research, 2(12), 397-410.

Bennett, S., Bishop, A., Dalgarno, B., Waycott, J., & Kennedy, G. (2012). Implementing Web 2.0 technologies
in higher education: A collective case study. Computers & Education, 59(2), 524-534.

Brown, T.A. (2006). Confirmatory factor analysis for applied research. New York: The Guilford Press.

Cakar, H. (2013). Use of blogs in pre-service teacher education to improve student engagement. Computers
& Education, 68, 244-252.

Campbell, T., & Abd-Hamid, N. H. (2013). Technology use in science instruction (TUSI): Aligning the integration
of technology in science instruction in ways supportive of science education reform. Journal of Science
Education and Technology, 22(4), 572-588.

Canbazoglu Bilici, S. (2012). Fen bilgisi 6gretmen adaylarinin teknolojik pedagojik alan bilgisi ve 6zyeterlikleri
[The pre-service science teachers’ technological pedagogical content knowledge and their self-efficacy].
Unpublished PhD thesis, Gazi University, Institute of Educational Sciences, Ankara.

Canbazoglu Bilici, S. (2013). Fen ve teknoloji 6gretmenlerine teknolojik pedagojik alan bilgisi kazandirma amagli
egitim uygulamalar: [Instructional practices of technological pedagogical content knowledge for pre-
service science teachers]. TUBITAK 4005 Programi: Bilim ve Toplum Yenilik¢i Egitim Uygulamalari.
Proje No: 113B254. [http://www.tubitak.gov.tr/tr/duyuru/4005-yenilikci-egitim-uygulamalari-cagrisi-
sonuclandi]. Accessed 13 September 2013.

Chen, Y. H., & Jang, S.-J. (2014). Interrelationship between stages of concern and technological, pedagogical, and
content knowledge: A study on Taiwanese senior high school in-service teachers. Computers in Human
Behavior, 32, 79-91.

Comrey, A. L., & Lee, H. B. (1992). A first course in factor analysis (2nd ed.). Hlilsdale, NJ: Lawrence Erlbaum
Associates.

88


http://www.sciencedirect.com/science/article/pii/S0360131511003381
http://www.sciencedirect.com/science/article/pii/S0360131511003381
mailto:todd.campbell@umassd.edu
http://link.springer.com/journal/10956
http://link.springer.com/journal/10956
http://www.tubitak.gov.tr/tr/duyuru/4005-yenilikci-egitim-uygulamalari-cagrisi-sonuclandi
http://www.tubitak.gov.tr/tr/duyuru/4005-yenilikci-egitim-uygulamalari-cagrisi-sonuclandi

Ogretim Elemanlarinin Teknoloji Destekli Siniflardaki. ..

Deniz, K. Z. (2007). Psikolojik 6l¢me aract uyarlama [The Adaptation of Psychological Scales]. Ankara
Universitesi Egitim Bilimleri Fakiiltesi Dergisi, 40(1), 1-16.

Hao, Y. (2016). The development of pre-service teachers’ knowledge: A contemplative approach. Computers in
Human Behavior, 60, 155-164.

Hew, K. F. (2016). Promoting engagement in online courses: What strategies can we learn from three highly rated
MOOCS. British Journal of Educational Technology, 47(2), 320-341.

Hooper, D., Coughlan, J., & Mullen, M. R. (2008). Structural equation modelling: Guidelines for determining
model fit. The Electronic Journal of Business Research Methods, 6(1), 53-60.

Hsu, C.-K., Hwang, G.-J., Chuang, C.-W., & Chang, C.-K. (2012). Effects on learners’ performance of using
selected and open network resources in a problem-based learning activity. British Journal of Educational
Technology, 43(4), 606-623.

Hu, L., & Bentler, P. M. (1995). Evaluating model fit. In R. H. Hoyle (Ed.), Structural equation modeling:
Concepts, issues and applications (pp. 76-88). London: Sage Publications.

Hu, L., & Bentler, P. M. (1999). Cutoff criteria for fit indexes in covariance structure analysis: Conventional
criteria versus new alternatives. Structural Equation Modeling: A Multidisciplinary Journal, 6(1), 1-55.

George, D., & Mallery, P. (2003). SPSS for Windows step by step: A simple guide and reference. 11.0 Update (4th
ed.). Boston: Allyn and Bacon.

Graham, C. R., Burgoyne, N., Cantrell, P., Smith, L., Clair, L. S., & Harris, R. (2009). TPACK development in
science teaching: Measuring the TPACK confidence of inservice science teachers. TechTrends, 53(5), 70-
79.

Giilbahar, Y., & Biiyikéztiirk, $. (2008). Degerlendirme tercihleri 6l¢eginin Tiirk¢eye uyarlanmasi [Adaptation
of assessment preferences inventory to Turkish]. Hacettepe Universitesi Egitim Fakiiltesi Dergisi, 35, 148-
161.

Joreskog, K. G., & Sorbom, D. (1993). LISREL 8: Structural equation modeling with the SIMPLIS command
language. Lincolnwood: Scientific Software International, Inc.

Karadeniz, S., Biiyiikoztiirk, S., Akgiin, O. E., Cakmak, E. K., & Demirel, F. (2008). The Turkish adaptation study
of motivated strategies for learning questionnaire (MSLQ) for 12-18 year old children: Results of
confirmatory factor analysis. The Turkish Online Journal of Educational Technology, 7(4), 108-117.

Kaya, S., & Dag, F. (2013). Smif 6gretmenlerine yonelik teknolojik pedagojik igerik bilgisi dlgegi’nin Tiirkge’ye
uyarlanmasi [Turkish adaptation of technological pedagogical content knowledge survey for elementary
teachers]. Kuram ve Uygulamada Egitim Bilimleri, 13(1), 291-306.

Kaya, Z., Kaya, O. N., & Emre, I. (2013). Teknolojik pedagojik alan bilgisi (TPAB) 6lgegi’nin Tiirkgeye
uyarlanmas: [Adaptation of technological pedagogical content knowledge scale to Turkish]. Kuram ve
Uygulamada Egitim Bilimleri, 13(4), 2355-2377.

Kelloway, E. K. (1998). Using LISREL for structural equation modeling: A researcher’s guide. California: Sage
Publications.

Knight, S. L., & Waxman, H. C. (1991). Students’ cognition and classroom instruction. In H. C. Waxman, & H.
J. Walberg (Eds.), Effective teaching: Current research (pp. 239-255). Berkeley, CA: McCutchan.

Koehler, M. J., & Mishra, P. (2012). Using the TPACK image. http://tpack.org/. (Accessed 14 December 2015).

Koehler, M. J., Mishra, P., & Yahya, K. (2007). Tracing the development of teacher knowledge in a design
seminar: Integrating content, pedagogy and technology. Computers & Education, 49(3), 740-762.

Lee, D. Y. (2011). Korean and foreign students’ perceptions of the teacher’s role in a multicultural online learning
environment in Korea. Educational Technology Research and Development, 59(6), 913-935.

89


http://tpack.org/
http://link.springer.com/article/10.1007/s11423-011-9219-0
http://link.springer.com/article/10.1007/s11423-011-9219-0

Senel, Pekdag ve Saritas

Lee, M.-H., & Tsai, C.-C. (2010). Exploring teachers’ perceived self-efficacy and technological pedagogical
content knowledge with respect to educational use of the World Wide Web. Instructional Science, 38(1),
1-21.

Maindal, H. T., Sokolowski, I., & Vedsted, P. (2010). Adaptation, data quality and confirmatory factor analysis of
the Danish version of the PACIC questionnaire. European Journal of Public Health, 22(1), 31-36.

Manca, S., & Ranieri, M. (2016). Facebook and the others. Potentials and obstacles of social media for teaching
in higher education. Computers & Education, 95, 216-230.

Merchant, Z., Goetz, E.T., Cifuentes, L., Keeney-Kennicutt, W., & Davis, T. J. (2014). Effectiveness of virtual
reality-based instruction on students' learning outcomes in K-12 and higher education: A meta-analysis.
Computers & Education, 70, 29-40.

MEB [Milli Egitim Bakanligi] (11 Mayis 2013). Ulusal ogretmen strateji belgesi taslagi [Draft of national
strategy document for teacher]. [http://www.memurlar.net/haber/373146]. Accessed 18 February 2017.

Mishra, P., & Koehler, M. J. (2006). Technological pedagogical content knowledge: A framework for teacher
knowledge. Teachers College Record, 108(6), 1017-1054.

Niess, M. L. (2005). Preparing teachers to teach science and mathematics with technology: Developing a
technology pedagogical content knowledge. Teaching and Teacher Education, 21(5), 509-523.

Oztiirk, E. (2013). Sinuf dgretmeni adaylarmin teknolojik pedagojik alan bilgilerinin bazi degiskenler agisindan
degerlendirilmesi [Prospective classroom teachers’ technological pedagogical content knowledge
assessment in terms of some Variables]. Usak Universitesi Sosyal Bilimler Dergisi, 6(2), 223-228.

Oztiirk, E., & Horzum, M. B. (2011). Teknolojik pedagojik icerik bilgisi 6lcegi’nin Tiirkceye uyarlamasi
[Adaptation of technological pedagogical content knowledge scale to Turkish]. Ahi Evran Universitesi
Egitim Fakiiltesi Dergisi, 12(3), 255-278.

Pamuk, S. (2012). Understanding preservice teachers’ technology use through TPACK framework. Journal of
Computer Assisted Learning, 28(5), 425-439.

Pekdag, B. (2010). Kimya 6greniminde alternatif yollar: Animasyon, simiilasyon, video ve multimedya ile
Ogrenme [Alternative tools for chemistry education: animation, simulation, video and multimedia]. Tiirk
Fen Egitimi Dergisi, 7(2), 79-110.

Pekdag, B. (2015). Deney videolar ile kimya égretimi [Chemistry teaching with experimental videos]. In A. Ayas
& M. Sozbilir, Kimya dgretimi: Ogretmen egitimcileri, dgretmenler ve dgretmen adaylari i¢in iyi uygulama
ornekleri (ss. 653-678). Ankara: Pegem Akademi.

Polly, D. (2011). Examining teachers’ enactment of technological pedagogical and content knowledge (TPACK)
in their mathematics teaching after technology integration professional development. Journal of Computers
in Mathematics and Science Teaching, 30(1), 37-59.

Preston, J. P, Wiebe, S., Gabriel, M., McAuley, A., Campbell, B., & MacDonald, R. (2015). Benefits and
challenges of technology in high schools: A voice from educational leaders with a Freire Echo. Interchange,
46(2), 169-185.

Rabah, J. (2015). Benefits and challenges of information and communication technologies (ICT) integration in
Québec English schools. The Turkish Online Journal of Educational Technology, 14(2), 24-31.

Schmidt, D. A., Baran, E., Thompson, A. D., Mishra, P., Koehler, M. J., & Shin, T. S. (2009). Technological
pedagogical content knowledge (TPACK): The development and validation of an assessment instrument
for preservice teachers. Journal of Research on Technology in Education, 42(2), 123-149.

Schumacker, R. E., & Lomax, R. G. (2004). 4 beginner’s guide to structural equation modeling (2nd ed.).
Mahwah, NJ: Lawrence Erlbaum Associates.

Shih, C.-L., & Chuang, H,-H. (2013). The development and validation of an instrument for assessing college
students’ perceptions of faculty knowledge in technology-supported class environments. Computers &
Education, 63, 109-118.

90


http://www.sciencedirect.com/science/article/pii/S0360131516300185
http://www.sciencedirect.com/science/article/pii/S0360131516300185
http://www.sciencedirect.com/science/article/pii/S0360131513002108
http://www.sciencedirect.com/science/article/pii/S0360131513002108
http://www.memurlar.net/haber/373146
http://link.springer.com/journal/10780

Ogretim Elemanlarinin Teknoloji Destekli Siniflardaki. ..

Shulman, L. S. (1987). Knowledge and teaching: Foundations of the new reform. Harvard Educational Review,
57(1), 1-22.

Siimer, N. (2000). Yapisal esitlik modelleri: Temel kavramlar ve 6rnek uygulamalar [Structural equation models:
Basic concepts and practices]. Tirk Psikoloji Yazilari, 3(6), 49-74.

Sencan, H. (2005). Sosyal ve davranissal él¢iimlerde giivenilirlik ve gegerlilik [Reliability and validity in social
and behavioral measures]. Ankara: Seckin Yayincilik.

Tabachnick, B. G., & Fidell, L. S. (2001). Using multivariate statistics (4" ed.). MA: Allyn and Bacon.

Tavsancil, E. (2010). Tutumlarin élgiilmesi ve SPSS ile veri analizi [Measuring attitudes and data analysis with
SPSS] (4" ed.). Ankara: Nobel Akademik Yayincilik.

TED [Tiirk Egitim Dernegi] (2009). Ogretmen yeterlikleri ozet rapor: Ogretmene yatuum, gelecege atilim
[Teacher competencies summary report: Investment in teacher, breakthrough in the future]. Ankara: Adim
Okan Matbaacilik.

Timur, B., & Tasar, M. F. (2011). Teknolojik Pedagojik Alan Bilgisi Oz Giiven Olgeginin (TPABOGO) Tiirkge’ye
Uyarlanmasi [The adaptation of the technological pedagogical content knowledge confidence survey into
Turkish]. Gaziantep Universitesi Sosyal Bilimler Dergisi, 10(2), 839-856.

Tuan, H.-L., Chang, H.-P., Wang, K.-H., & Treagust, D. F. (2000). The development of an instrument for assessing
students’ perceptions of teachers” knowledge. International Journal of Science Education, 22(4), 385-398.

Tiiziin, H., & Ozding, F. (2016). The effects of 3D multi-user virtual environments on freshmen university
students’ conceptual and spatial learning and presence in departmental orientation. Computers &
Education, 94, 228-240.

Wright, B. D., & Stone, M. H. (1999). Measurement essentials (2nd ed.). Wilmington, DE: Wide Range, Inc.

Yilmaz, M., Giir¢ay, D., & Ekici, G. (2007). Akademik 6zyeterlik lgeginin Tiirkge’ye uyarlanmasi [Adaptation
of the academic self-efficacy scale to Turkish]. Hacettepe Universitesi Egitim Fakiiltesi Dergisi, 33, 253-
259.

Yilmaz, M., Késeoglu, P., Gergek, C., & Soran, H. (2004). Yabanci dilde hazirlanan bir 6gretmen 6z-yeterlik
Olgeginin Tirkee’ye uyarlanmasi [Adaptation of a teacher self-efficacy scale to Turkish]. Hacettepe
Universitesi Egitim Fakiiltesi Dergisi, 27, 260-267.

Yu, F.-Y., & Wu, C.-P. (2016). The effects of an online student-constructed test strategy on knowledge
construction. Computers & Education, 94, 89-101.

91



Senel, Pekdag ve Saritas

Appendix
Ogretim Elemanlariin Teknoloji Destekli Simiflardaki Bilgilerine iliskin Ogrenci Algilar1 Olgegi

Alan Bilgisi (AB) [Subject Matter Knowledge-SMK]

1. Ogretmenim anlattig1 konuyu iyi bilir.

. Ogretmenim konunun organizasyonunu iyi yapar.

. Ogretmenim konunun kuramsal temellerinin tarihi gelisimini bilir.

. Ogretmenim derste 6gretilen kavramlarin kapsam ve derinligine iyi karar verir.

. Ogretmenim derste 6gretilen kavramlarin siralamasini iyi planlar.

. Ogretmenim ders konularmnin giindelik yasamda nasil uygulandigi konusunda 6rnekler verir.
. Ogretmenim dersin konusu ile teknoloji arasindaki iliskiyi bilir.

. Ogretmenim dersin konusu ile toplum arasindaki iliskileri aciklar.

. Ogretmenim derste dgrettikleriyle ilgili sorularima cevap verir.

O 03NN Wk

Teknolojik Bilgi (TB) [Technological Knowledge-TK]

10. Ogretmenim bilgisayar, internet ve cep telefonu gibi cesitli teknolojik iiriinler ve uygulamalari hakkinda bilgi
sahibidir.

11. Ogretmenim dgretimde teknolojiyi kullanma becerisine sahiptir.

12. Ogretmenim yeni ve 6nemli teknolojik gelismeleri takip eder.

13. Ogretmenim siifta teknolojiyi siklikla kullanir.

14. Ogretmenim sinifta teknolojiyi rahatlikla kullanir.

15. Ogretmenim donanimla ilgili teknik problemleri ¢dzer.

16. Ogretmenim bilgisayar yazilimlariyla ilgili sorunlar1 ¢6zmeyi (programlarm kurulmasi, uygun eklentilerin
yiiklenmesi vb.) basarir.

17. Ogretmenim dersin icerigini sunmak amacityla PowerPoint’i ve benzer diger programlari kullanr.

18. Ogretmenim blog, facebook ve podcast gibi web 2.0 teknolojilerini simifta kullanr.

19. Ogretmenim kendi 6gretim web sitesini kurar.

20. Ogretmenim ders icin elektronik materyaller (video, sunum, egitim yazilimi vb) gelistirir.

Ogrenmeye iliskin Bilgi (OIB) [Knowledge of Students’ Understanding—KSU]

21. Ogretmenim &n bilgilerim hakkinda bilgiye sahiptir.

22. Ogretmenim konuyu 6grenmede yasadigim zorluklar1 ve kavram yanilgilarimi fark eder.

23. Ogretmenim konuyu ne kadar anladigimi belirlemek amaciyla uygun sorular sorar.

24. Ogretmenim konuyu ne kadar anladigimi 6l¢gmek amaciyla farkli degerlendirme yéntemleri kullanr.
25. Ogretmenim konuyu pekistirmemi saglayan ddevler verir.

26. Ogretmenim dgrenme durumumu belirlememe yardimci olan testler verir.

Teknolojik Pedagojik Alan Bilgisi (TPAB) [Technological Pedagogical Content Knowledge-TPACK]

27. Ogretmenim 6grenmemi degerlendirmek amaciyla online portfolyo kullanr.

28. Ogretmenim konuyu 6grenmemde ortaya ¢ikabilecek problemleri incelemek amaciyla online tartisma
forumlarimi kullanir.

29. Ogretmenim sorularimi cevaplamak amactyla online tartisma forumlarini kullanir.

30. Ogretmenim soyut kavramlar1 dgretmek amaciyla gorselleri kullanir.

31. Ogretmenim soyut kavramlar1 6gretmek amaciyla videolar: kullanr.

32. Ogretmenim karmasik konular1 6gretmek amaciyla animasyonlari kullanir.

33. Ogretmenim karmasik konular1 6gretmek amaciyla bilgisayar simiilasyonlar1 kullanir.

34. Ogretmenim konular1 daha kolay anlamama yardimci1 olmak amaciyla farkl tiirde medyalar1 birlikte kullanir.
35. Ogretmenim konuyu anlamama yardime1 olmak amaciyla farkli sunum teknolojilerini kullanir.

36. Ogretmenim konuyu daha kolay anlamama yardime1 olmak amaciyla multimedya (¢oklu ortam) etkilesimini
kullanir.

37. Ogretmenim konuyu daha kolay anlamama yardime1 olmak amaciyla videolar1 kullanir.

38. Ogretmenim konuyu daha kolay anlamama yardime1 olmak amaciyla verileri, diyagramlari ve modelleri
gostermek i¢in bilgisayar simiilasyonlar1 kullanir.
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39. Ogretmenim ders konusunu arastirmama imkan veren sanal laboratuvar, sanal miize veya elektronik arsiv
gibi teknolojileri kullanir.

40. Ogretmenim akranlarimla uzaktan iletisim kurmam saglayan bilgi ve iletisim teknolojilerini kullanr.

41. Ogretmenim diger 6gretmenler ve konunun uzmanlari ile uzaktan iletisim kurmami saglayan bilgi ve iletisim
teknolojilerini kullanir.

42. Ogretmenim akranlarimla isbirligi icinde ¢alismama imkan veren bilgi ve iletisim teknolojilerini kullanir.
43. Ogretmenim dgrencilerin bireysel ihtiyaglarim dikkate alan teknolojileri kullanir.

44. Ogretmenim ders konularina uygun olan teknolojileri secer.

45. Ogretmenim konunun gretimine online materyalleri dahil eder.

46. Ogretmenim ders konularmi 6gretmek amaciyla uygun teknolojileri kullanir.

47. Ogretmenim gériislerimi ifade etme ve arkadaslarimla etkilesimde bulunma olanag1 saglayan uygun
teknolojileri (sosyal medya, online forumlar, bloglar vb.) kullanir.

48. Ogretmenim dersin konusu ile ilgili kavram yanilgilarimi fark etmeme yardimci olmak amaciyla uygun
teknolojileri (sosyal medya, online forumlar, bloglar vb.) kullanir.

49. Ogretmenim sorularimi cevaplamak amaciyla uygun teknolojileri (online forumlar, bloglar, 6gretimsel web
siteleri vb.) kullanir.

50. Ogretmenim dgrendiklerimi gdstermem igin teknolojiyi kullanmama firsat verir.
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