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Educational Technology Standards 
Scale (ETSS): A Study of Reliability and 
Validity for Turkish Preservice Teachers 

Ahmet Naci Coklar and Hatice Ferhan Odaba~1 

Abstract 

This study aims to develop a scale, the Educational Technology Standards 
Scale (ETSS), to determine how effectively and appropriately preservice 
teachers use educational technologies. For the development of the scale, the 
internationally approved NETS• T standards from 2000 were used. These 
NETS• T standards were used for determining what proficiencies teachers 
should have for the use of education technologies. A total of 460 senior­
class preservice teachers (189 male and271 female) from six departments 
in the Education Faculty of Selfuk University in Turkey participated in 
this scale-development study in the academic year of 2005-2006 As a 
result of the analyses, six factors took place in the 41-item scale. In general 
the ETSS (at the international level) reveals the general situation of the 
education given about educational technologies in the education faculties 
of universities in Turkey. In particular, the scale (at the national level) 
helps universities in Turkey evaluate themselves for their education about 
educational technologies. Therefore, the results of the study are expected to 
contribute to the field of teacher training. (Keywords: NETS• T, educa­
tional technology standards, preservice teachers, educational technology) 

Introduction 
In the 1990s, technologies like multimedia computers, DVDs, CD­
ROMs, projectors and the Internet were used less than expected in edu­
cational settings (Monroe &Tolman, 2004).1he most important reason 
for this was the rate of individual adoption, and the program Preparing 
Tomorrow's Teachers to Use Technology (PT3) was put into practice to 
help people benefit from education technologies in the United States of 
America (Stuve & Cassady, 2005). Overall, researchers observed that 
with the help of this program, teachers' use of educational technologies 
increased, but not all teachers benefited from educational technologies 
adequately. For this reason, standards of educational technology use were 
developed so that teachers could make the best use of these technologies. 
Today, a number of countries have developed their own standards of 
educational technology use. 

In Turkey, there are several important investments in educational tech­
nology use, yet there are no standards that help determine how educational 
technologies are being used. On the other hand, teacher candidates in 
education faculties do receive training on educational technology use. 

Developing the Educational Technology 
Standards Scale (ETSS) 
In the process of developing the Educational Technology Standards Scale, 
the National Educational Technology Standards for Teachers (NETS•T) 
standards from 2000 were used. Besides the NETS•T, other standards 
are developed at the international level, such as IEEE, ISO, European 
CEN/ISSS, and Prometeus (Campbell, 2004). There were several factors 

that made the researchers of this study choose the NETS•T, a project 
executed by International Society for Technology in Education (ISTE), 
including the following: 

• ISTE defines such standards more specifically as NETS for Student 
(NETS•S), Administrators (NETS• A), and Teachers (NETS•T) 
(Stuve & Cassady, 2005; International Society for Technology in 
Education, 2006). 

• Developed for the first time in 1993, NETS was updated parallel 
to the developing technology (in 1997 and 2000) (International 
Society for Technology in Education, 2006). 

• NETS•T was adapted to the different states in the United States of 
America due to the federal structure in the country and thus has a 
flexible structure to be approved by all countries in the world. 

• Thanks to its flexible structure, NETS•T constitutes the basis of 
educational technology standards of numerous countries, such as 
Australia, China, Ireland, Latin America, and England (United 
Nations Educational, Scientific, and Cultural Organization, 2002) 

• Teacher training education in Turkey has a structure parallel to 
NETS•T standards. 

Because of these factors, the NETS•T's six subcategories and 23 
subindicators were used in this scale-development study (International 
Society for Technology in Education, 2006). These categories are shown 
in Table 1 (page 136). 

General Situation Regarding Educational 
Technology in Turkey 
Two factors are thought to influence the teacher candidates' use of edu­
cational technologies: the substructure system of Turkey's Ministry of 
National Education (MNE) that employs teachers, and the undergraduate 
education that teachers take during their university education. 

The substructure system of the Ministry of National Education. In 
1984, MNE in Turkey first started to equip schools with computers, yet 
the common use of computers was only made possible in two phases. In 
1998, MNE took a loan of US$600 million from the World Bank and 
invested the money on the two-phase currently applied National Basic 
Education Program (Akbaba-Altun, 2006). When Phase I was finished 
in 2003, Phase II was put into practice (Ministry of National Education, 
2005). 

In the first phase, 3,188 educational technology classes were estab­
lished in 2,802 elementary schools (K-8) by MNE, and these classes 
were equipped with computers, printers, scanners, TVs, video play­
ers, multimedia software, and projectors. Moreover, a total of 56,605 
computers were distributed to 26,244 elementary schools in rural areas, 
and 25,000 elementary school teachers participated in inservice training 
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Table 1: The ISTE National Educational Technology Standards for 
Teachers (NETS-T, 2006) 

I. Technology Operations and Concepts 

II. Planning and Designing Learning Environments and Experiences 

Ill. Teaching, Learning, and the Curriculum 

IV. Assessment and Evaluation 

V. Productivity and Professional Practice 

VI. Social, Ethical, Legal, and Human Issues 

Note: For a detailed version of the table, visit http://cnets.iste.org/Teachers/pdt'page09.pdf 

programs regarding computer literacy organized by MNE. In addition, 
MNE provided 3,000 educators, who received education on computer 
literacy, active learning, and teaching strategies, with 1,630 laptop com­
puters, and trained 2,308 computer coordinators. Moreover, MNE sent 
overhead projectors to 18,517 schools. Also, 15,928 primary school 
teachers received training via computer education programs organized by 
contracted companies that also provided hardware and software services 
(Akbaba-Altun, 2006). 

Following the first phase, Turkey and the World Bank made a loan 
agreement for the second phase on June 26, 2002. This agreement broad­
ened the goals of the first phase. The second phase included preschool 
education and special education programs. The following items were 
included in the basic education program in the second phase (Ministry 
ofNational Education, 2005): 

• Educational Web site 
• Information and communication technology devices for more than 

3,000 elementary schools 
• Educational materials for an additional 4,000 elementary schools 
• Training for more teachers and school directors 
• Support for execution of programs 
• Support for studies on program development and evaluation 

As a result of both programs, a majority of schools in Turkey have been 
equipped with computers, and the appointment of computer teachers 
has allowed computer laboratories to be used more effectively: Moreover, 
the MNE organizes in-service training courses for a number of teachers 
in cooperation with the Provincial Directorate of National Education 
(Ministry of National Education, 2005). 

The MNE makes important investments for a wider use of educational 
technologies in schools, and teacher candidates have several opportunities 
to access educational technologies. 

Trainings Given on Educational 
Technologies in Teacher Training Programs 
Although different institutions execute teacher training p::-ograms in 
Turkey, university education faculties became the only authority by law 
in 1982. The Council ofHigher Education (YOK) was authorized as the 
only center for the inspection and organization of education faculties. 
Furthermore, the 1998 Council of Higher Education of the Republic of 
Turkey report Rearrangement ofTeacherTraining Programs in Education 
Faculties stresses this situation and determines the qualities that teachers 
should have and the courses that they should take (Council of Higher 
Education of the Republic ofTurkey, 1998). In this respect, all teacher 
candidates in Turkey should study in three different areas, such as knowl­
edge of the teaching profession, general knowledge about other areas, and 
field knowledge. Depending on their departments, teacher candidates are 
supposed to achieve a 140-credit training program that includes 80 credits 
of field knowledge, 35 credits of professional knowledge, ant. 25 credits 
of general knowledge (Council of Higher Education of the Republic of 

Turkey, 1998). 

Particularly the trainings 0::1 the teaching profession and general 
knowledge in other areas provide teacher candidates with the NETS•T 
standards seen in Table 1. For instance, the courses regarding training 
on the teaching profession induce Imroduction to Educational Sciences; 
Guidance, Sociology; Class Ma::1agerr:.ent; Instructional Planning; Spe­
cial Teaching Methods; and Evaluation, Measurement; and Assessment. 
Furthermore, among the general knowledge courses are Computer I and 
Computer II. These courses significantly help teacher candidates acquire 
the basic skills to use informa:ion and communication technologies 
(Sumuer, Dogusoy, &Yiidmm, 2006; Tmmaz, 2004). 

Instructional Technologies and Material Development, a teacher train­
ing course taught to 3rd-year stadents, is of special importance. In this 
course, teacher candidates are taught how to use educational technologies 
during their teaching careers. T.J.is is explained in the Teacher Training 
Programs ofEducation Faculties as follows (Council ofHigher Education 
of the Republic ofTurkey, 1998): 

A compulsory computer course is included in all teacher 
training programs. The go::l of this course is to help teacher 
candidates gain the basic skills in computer use and know more 
about information technologies. Instructional Technologies 
and Material Development. one of the courses in the teacher 
training program, is like tr_e extension of the basic computer 
course and includes the app~icaticn of developing technologies 
into the teaching environm~nt. 'V7ith the help of these courses 
that promote the use of developing information technologies in 
schools and the development of vc:.rious instructional materials, 
teacher candidates are intenced to learn about such technologies 
as computers, the internet, multi-media, television and video 
sets, and projectors and to use them in teaching. In this way, 
future teachers are expected to know more about technology 
and to do their job effectively. (p, 5) 

It is clear that teacher candidates learn a lot about teaching with the 
help of the general knowledge and teaching profession courses before they 
take the course ofinstructional Technologies and Material Development. 
With this course, teacher candidates find the opportunity to gather all the 
information they have obtained so that they can use technology effectively 
(Gunduz and Odaba§l, 2004). At the end of their education (fourth 
level), with the course of School Pract:cum, teacher candidates have the 
opportunity to apply their knowledge in the classroom environment. 

As summarized above, in tl·_e pro:::ess of university education, the 
courses teacher candidates in Turk.ey take help them meet the educational 
technology standards. 

Open Source and Open Access 
With the spread of the Internet. reaching and sharing information has 
reached a new dimension. Every person can now access information and 
contribute to science by adding ;:.nd sharing new things. Two important 
concepts regarding using and sharing scientific information via the In­
ternet are open access and open source. 

With help of open access, people can reach digital publications 
(usually peer-reviewed journal articles) without any payment (Todd, 
2007). For open-access publications, everybody has the right to copy, 
distribute, and display a published article as well as to use it for his or 
her own studies. However, the user is supposed to reference the author of 
the article cited and provide information in his or her own study about 
any license requirements (BioMedCentral, 2009). Open access has an 
important function of providing all people with the opportunity to reach 
information by overcoming the obstacles that occur due to copyrights and 
license agreement as well as the t.:.se of hardware and softvvare. However, 
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open access does not apply to military studies, discoveries that are likely 
to require a license, and publications such as books that will require 
copyright payment (Suber, 2007). 

In open access, the primary goal is to present scientific articles to people 
free of charge. However, this does not imply that the service provided is 
cost-free, but that the cost is not reflected to the user. Important costs 
for journal publications should be recovered through subscriptions or 
through the support of various institutions. 

The concept of open source is similar to open access. The goal in open 
source is to share information free of charge. However, people can reach 
and use information found in a certain place (e.g., journal articles, pieces 
of software) and can contribute to the improvement of the information 
by rearranging it. In other words, the difference between open access 
and open source results from the fact that information in open source is 
mutable. The basic advantage of such an enterprise can be expressed as 
"None of us is as smart as all of us" (Todd, 2007). The contributions of 
a number of people to the scientific information about a certain subject, 
thanks to their own viewpoints and fields knowledge, make it possible to 
carry out a great variety of better quality studies compared to individual 
research. 

ISTE expresses its vision as: 

ISTE is the trusted source for professional development, knowl­
edge generation, advocacy, and leadership for innovation. A 
nonprofit membership organization, ISTE provides leadership 
and service to improve teaching, learning, and school leadership 
by advancing the effective use of technology in PK-12 and 
teacher education. Home of the National Educational Technol­
ogy Standards (NETS), the Center for Applied Research in Edu­
cational Technology (CARET), and the National Educational 
Computing Conference (NECC), ISTE represents more than 
100,000 professionals worldwide. We support our members 
with information, networking opportunities, and guidance as 
they face the challenge of transforming education. 

ISTE is a nonprofit institution that helps share information about 
educational technology and provides new information based on the 
studies carried out by the scientific society (International Society for 
Technology in Education, 2009). Therefore, with its projects (NETS, 
NECC, CARET), the institution is an important example for both open 
access and open source. 

Purpose 
Several studies on different scales have been developed with the use of 
NETS•T standards (Advanced Learning Technologies in Education 
Consortia, 2004; Oh & French, 2006). However, these scales were de­
veloped for the United States, and several critics question their validity 
(Stuve & Cassady, 2005). Conversely, Oner (1997) and Bas (2003) claim 
that a scale developed in a specific culture should not be used in another. 
Considering the cultural differences of the educational system in Turkey, 
the development of a new scale was necessary. Therefore, the goal of this 
study was to develop a scale that would evaluate universities' educational 
preparation of teacher candidates in regards to their educational technol­
ogy use in terms of standards. 

Significance of the Study 
Although Turkey has no teacher standards for educational technology, 
teacher candidates in universities that prepare teachers are given intensive 
training on educational technology. The primary purpose of the current 
study, which is based on the NETS•T standards that were developed 
by ISTE for the evaluation of this training and adapted by a number of 
countries for use, is to reveal the general state of teacher training in Turkey. 

Table 2: Profile of the Participants 

Gender Frequency Percent(%) 

Male 189 41.1 

Female 271 58.9 

Departments 

Computer and Instructional Technologies 44 9.6 

Foreign Language Education 67 14.6 

Mathematics and Primary School 113 24.6 

Fine Arts 37 8.0 

Primary School Education 148 32.2 

Social Studies 51 11.1 

Total 460 100.0 

The study was also important because the scale will enable universities 
in Turkey to evaluate the training they give on educational technology 
so that they can take the necessary steps to overcome the problems they 
face during the training they give on educational technology. Finally, the 
study was of great significance because the standards developed by ISTE 
in 2000 for the international scale reveal cultural differences. In addition, 
the study, which is an open-source contribution to information, represents 
the general situation in a specific culture in terms ofiSTE's formation of 
new NETS•T standards on an international basis. 

Method 

Participants 
The subjects of the study were 460 senior students attending the Education 
Faculty Program of Selcuk University in Turkey during the fall term of 
2005-2006. Selcuk University is one of the oldest universities in Turkey 
and admits students from all over the country. Moreover, Selcuk Uni­
versity accommodates almost all of the departments found in education 
faculties in Turkey, which makes it possible to extrapolate the situation 
to all the education faculties in the country. The total number of senior 
students attending the Education Faculty Program of Selcuk University 
was 661. However, for such reasons as absenteeism on the day of the ap­
plication or reluctance to participate in the study, some of the students 
did not receive the questionnaire. Of the 460 students who received the 
questionnaire, approximately 70% returned them. As for participants' 
gender, 189 students were male and 271 were female (see Table 2). The 
researchers selected senior students because they felt these students were 
ready to be evaluated using the NETS•T standards. 

Procedure 
The ETSS aims to determine the teacher proficiencies that are in line with 
NETS•T standards and consists of two parts: One part was related to the 
demographic background of participants (gender, department), and the 
other included proficiency indicators using a 5-point Likert scale. The 
first part of the scale gathered information about the goal of the scale, the 
estimated completion time, contact, and acknowledgment. The study's 
significance level was 0.05. 

The researchers followed all steps necessary for the development of a 
measurement scale in the study. Although different sources claim that the 
number of these steps varies with respect to the details of the actions to 
be taken, the process of developing this scale included five main phases 
(Hinkin, 1995; Scaledevstat, n.d.): 

• Item pool phase 
• Expert view phase 
• Pilot experiment phase 
• Factor analysis phase 
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Table 3: ETSS Results of the Factor Analysis: Total Variance Explained 

Component Initial Eigenvalues Extraction Sums of Squared Loadings Rotation Sums of Squared Loadings 

Total % of Variance Cumulative % Total 

15.369 37.484 37.484 15.369 

2 2.446 5.967 43.451 2.446 

3 2.003 4.886 48.337 2.003 

4 1.647 4.017 52.354 1.647 

5 1.218 2.971 55.324 1.218 

6 1.094 2.668 57.993 1.094 

*Extraction method: principal component analysis. 

• Reliability calculation phase 

In the process of developing the ETSS, the researchers took the fol­
lowing actions in each of the phases: 

Item pool phase. While reviewing the related literature, the research­
ers examined the NETS•T indicators (23 items) prepared by ISTE for 
item writing. These indicators tell teachers what they should do for each 
group of standards (International Society for Technology in Education, 
2006). There were two parts in the ETSS. The first part included personal 
information about the gender and the students' departments of study. The 
second part was made up of an item pool related to the NETS•T items. 
This second part included items for six subfactors ofNETS•T standards, 
for a total of 23 items in these subfactors. Consequently, 69 items were 
gathered in the pool. 

Expert view phase. In the next step, the researchers consulted experts 
from Anadolu University for their views about content validity. These 
experts were nine instructors who specialized in the areas of educational 
technology, curriculum, measurement and evaluation, professional de­
velopment and ethics, and scale development. \XTe made a few revisions 
based on their recommendations. As a result of these revisions, 68 items 
were left to be used for the analyses of validity and reliability. ETSS was 
formed as a 5-point Likert scale. (Strongly disagree = 1, Disagree = 2, 
Neutral = 3, Agree = 4, and Strongly agree = 5) 

Pilot experiment phase. In this phase, we made copies of the scale to 
distribute to the students. In the phase of data collection, the researchers 
told the students how to fill out the questionnaire. Those who did not 
want to participate in the study did not receive the questionnaire. 

Factor analysis phase. The researchers coded the data we obtained. We 
excluded from the study data related to the students who entered false 
codes in the coding step (such as rating all responses as 1 or 5). Following 
this, we ran confirmatory factor analysis (CFA). 

To determine all of the items included in the scale and reveal the fac­
tor structure, we ran principal component analysis and varimax rotation. 
In this process, we took certain criteria into consideration, such as the 
fact that the value of the item total correlation index should be over 0.3; 
the factor loadings should be 0.4 or above; and the interfactor loadings 
should beatleast0.1 (Hairetal., 1998; Namlu & Odabasi, 2007). While 
developing the ETSS, we took the item total correlation index value for 
Varimax rotation as 0.4 or above so that the interfactor discrimination 
could be more evident. 

To run the principal component analysis on the 68-item ETSS, it 
was necessary to check whether the data were appropriate for the factor 
analysis. There are different ways to do this. One is to look at the result of 
Bartlett's Test of Sphericity. In case of a statistically significant difference, 

% of Variance Cumulative % Total % of Variance Cumulative % 

37.484 37.484 6.287 15.334 15.334 

5.967 43.451 4.607 11.236 26.570 

4.886 48.337 3.617 3.822 35.392 

4.017 52.354 3.447 3.407 43.799 

2.971 55.324 3.416 3.331 52.130 

2.668 57.993 2.404 5.863 57.993 

factor analysis is run (Stewart, 1981). In the present study, when we 
examined the results of Bartlett's Test of Sphericity test (chi-square = 

9990.943; df = 820; p <.000), we observed that the data were appropriate 
for the factor analysis. Similarly, we checked the appropriateness of the 
research data for the factor analysis with the value ofKaiser-Meyer-Olkin 
(KMO), which is another method for checking data appropriateness to 
factor analysis. These values help interpret the appropriateness of factor 
analysis. We observed in the present study that the research data are ap­
propriate for the factor analysis because the KMO value (0.963) meets 
Kaiser's (1974) requirement. 

After this, we applied a principal component analysis. The purpose of 
this was to determine the number of fa:tors by using variations that were 
exposed to factor analysis. The number of factors was determined by total 
variance percentage that was explained by each factor. Total variance is 
the total of variance that belongs to each variable. Because variable vari­
ances are equal to 1, factors whose variances are below 1 are not taken 
into consideration. In short, the number of factors to be included in the 
model is equal to the number of factors whose eigenvalues are over 1 
(eigenvalue >1) (Morrison, 1990). 

The first principal component analysis determined 10 factors whose 
eigenvalues were 1 or above. These factors explained 59.486% of total 
variance. However, all of these steps were repeated five times until the 
requirements of the principal component analysis and of varimax rota­
tion explained above were met. More ::han one item was excluded from 
the scale after each analysis. At the end of the last analysis, there were 
not any items left to be excluded. After the fifth repetition, a total of six 
factors whose eigenvalues exceeded 1 were determined, and the ETSS 
was finalized. 

Among the six factors determined, there were 41 items. In other words, 
27 items were excluded from the 68-item scale. The six factors determined 
as a result of the last analysis explained 57.993% of total variance. While 
the first component had an eigenvalue of15.369 and explained 37.484% 
of total variance, the sixth component had an eigenvalue of 1.094 and 
explained 2.668% of total variance. In Table 3, the distribution of each 
factor determined is shown in total variance of 57.993%. 

To determine which item will be found in a factor, with the help of 
factor loadings of the items, we applied varimax rotation. The varimax 
method helps determine the limited number of factors with higher load­
ings and the abundant number of factors with zero (or lower) loadings 
(Ferguson & Cox, 1993). This deternines the items that constitute a 
factor. Therefore, the items that form a factor are examined, and the 
factor is named. 

Reliability calculation phase. To calculate the reliability of the ETSS, 
Cronbach alpha was used. With this calculation, the values of Cronbach 
alpha for the six factors in the scale were between .919 and .80 1. The 
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value of Cronbach alpha calculated for the whole scale was .957. The 
value of Cronbach alpha calculated for the evaluation of the reliability 
of a scale is suggested to be .70 or above. (Hair et al., 1995; Namlu & 
Odaba§I, 2007) Therefore, the ETSS can be said to be reliable since it 
has a Cronbach alpha value of .957. The reliability values for each factor 
are seen in Table 4 (pages 140-141). 

Results 
According to the results of the factor analysis, the researchers summarized 
the Educational Technology Standards Determination Scale under six 
titles similar to NETS•T from 2000. Based on the NETS•T standards, 
the titles of the factors in the ETSS were determined to be Technology 
Operations and Concepts (Factor 1); Planning and Designing Learning 
Environments and Experiences (Factor 2); Assessment and Evaluation 
(Factor 3); Productivity and Professional Practice (Factor 4); Social, 
Ethical, Legal, and Human Issues (Factor 5); and Planning ofTeaching 
According to Individual Differences and Special Needs (Factor 6). This 
last factor is new, and the factor of "Teaching, Learning, and the Cur­
riculum" in NETS•T does not exist in the ETSS. 

When we examined the results in Table 4, we observed that the item 
"I can benefit from Internet services to support the learning process dur­
ing the education program (item 38)," had the highest mean in the scale 
with a mean of 4.12. However, the item "With the help of technology, I 
can design learning environments for those who need special education 
due to their loss of hearing or their defect of vision (item 15)" had the 
lowest mean in the scale with a mean of 3.33. 

Discussion 
This study considers the perceptions of preservice teachers who are se­
nior students at university level and aims to develop a scale for teachers' 
standards of educational technology. This scale will help observe to what 
extent Turkish university courses related to educational technologies are 
parallel to global standards. The ETSS has six factors. Although five of the 
six factors were the same as the NETS•T standards from 2000 via which 
the scale was developed, the ETSS includes one new factor. The items of 
each factor, like those in NETS•T, can be summarized as follows: 

I. Technology operations and concepts (NETS I). The first factor in 
the ETSS consisted of items related to the knowledge of teachers 
about any kinds of technology, especially about computers, and 
related to their effective use of technology. 

2. Planning and designing learning environments and experiences 
(NETS II). The second factor included items related to using 
technology to support individual learning, following the recent 
research and current developments, and related to applying these 
developments in their own classes after checking the appropriate­
ness of them to their own teaching environments. 

3. Assessment and evaluation {NETS IV). The third factor was was 
made up of items such as applying different measurement and 
evaluation strategies with the help of technology and processing 
and reporting data for the purpose of evaluation. 

4. Productivity and professional practice (NETS V). The fourth 
factor comprised items related to teachers use computer tech­
nologies, especially the Internet-based technologies, to become 
better teachers. 

5. Social ethical legal and human issues (NETS W). The fifth 
factor covered items related to health and safety issues caused by 
computer use and those related to copyright issues (Caufman, 
2006). 

6. Planning of teaching according to indit,idual differences and spe­
cial needs {new factor). The last factor does not exist in NETS•T 
(International Society for Technology in Education, 2006). This 
new factor included items related to the planning of special 
education activities for students who need special attention and 
those related to equal use of technology. The basic education law 
for teachers also requires them to provide students with equal 
educational opportunities and to be responsible for students who 
are in need of special education (Ministry ofNational Education, 
1973). Furthermore, they also receive education on these issues 
during their university education (Council of Higher Education 
of the Republic ofTurkey, 1998). Moreover, all students become 
knowledgable about being a member in social life with the help 
of the course Member of Social Life, which is part of the Turkish 
Education System. In other words, this factor can be said to reflect 
the sentiment ofTurkish people and their culture. 

Although the items of the third factor ofNETS•T, which was Teach­
ing, Learning, and the Curriculum (NETS III), were included in the 
ETSS, these items were excluded from the scale following factor analysis. 
This is quite a significant finding. Among the items of this factor was the 
planning of technology-enhanced experiences including student-related 
and content-related technology standards, as well as the development of 
students' upper-level thinking skills and creativity with the help of edu­
cational software. However, the participants o: the study did not receive 
any education that covers these items (Council of Higher Education of 
the Republic ofTurkey, 1998). Therefore, it is quite natural that the items 
that comprise this factor do not exist in the scale. 

Conclusion 
Based on the scale developed, it could be stated that teacher candidates in 
universities in Turkey acquire the ability of educational technology use in 
a way appropriate to the globally approved NETS•T standards. However, 
as a consequence of the cultural difference resulting from the education in 
Turkey as compared to the United States, the items did not exist within 
the factor (item number 3) Teaching, Learning, and the Curriculum of 
NETS•T. On the other hand, a new factor was determined in the scale. 
The factors found in the ETSS are as follows: 

1. Technology operations and concepts 
2. Planning and designing learning environments and experiences 
3. Assessment and evaluation 
4. Productivity and professional practice 
5. Social, Ethical, Legal, and Human Issues 
6. Planning ofTeaching According to Individual Differences and 

Special Needs 

Universities in Turkey can evaluate the education delivered by their 
education faculties with the help of this scale. Moreover, it will also 
greatly contribute to the establishment of ed-.:cational technology stan­
dards for teachers, which do not exist in Turkey at this time. Hence, 
the NETS•T standards will be adapted to Turkey. A critical look at the 
NETS•T standards that were released in 2008 would be important at 
this time, as well. In addition, further research can be carried out on this 
adaptation process. 

Acknowledgments 
We appreciate the voluntary participation of 1:he students who expressed 
their invaluable views as master's students in the Education Faculty of 
Selcuk University in the academic year of 2005-2006. We are also in­
debted to the faculty members of Anadolu Cniversity who contributed 
to the development process of the scale and helped with the analysis of 
the research data. 

Volume 25/ Number 4 Summer 2009 Journal of Computing in Te3.cher Education 139 



Table 4: Means, Standard Deviations, Item Total, and Component and Rotation Loadings 

Mean SD Item Component Varimax 
Items and Factors 

Total Factor Load Factor Load 

Factor 1. Technology Operations and Concepts la=0.834) 

1 I can explain how technological devices operate. 3.51 0.949 0.605 0.517 0.759 

2 I can use technological devices in different ways. 3.51 0.906 0.662 0.582 0.725 

3 I can define the technological devices found in our faculty. 3.42 1.029 0.540 0.445 0.630 

6 I can do basic things regarding computer technologies. 3.79 0.961 0.584 0.574 0.589 

5 I can explain general concepts related to computer technology. 3.62 0.973 0.559 0.573 0.568 

9 I can use technological devices effectively. 3.61 0.865 0.611 0.658 0.554 

Factor 2: Planning and Designing Learning Environments and Experiences la=0.886) 

22 I can choose the technology appropriate to the teaching process by evaluating the present technological 
3.85 0.895 0.617 0.633 0.683 

sources. 

23 I can state whether the electronic sources are suitable for the planning of learning activities. 3.77 0.859 0.591 0.617 0.670 

20 I can inform students about the benefits of using different techrological devices in the process of teaching. 3.88 0.904 0.650 0.707 0.640 

18 I can use sources on the Internet in order to prepare different learning activities and teaching strategies. 4.11 0.866 0.588 0.621 0.624 

17 I can make use of research findings about technology use for the planning of educational environments. 3.75 0.891 0.627 0.663 0.599 

25 I can determine whether technological sources are suitable for student use. 3.83 0.830 0.637 0.627 0.585 

21 I can explain how technological sources should be used to increase the effectiveness of education. 3.80 0.867 0.600 0.685 0.581 

19 I can shape the teaching process in line with new educational technologies. 3.67 0.910 0.467 0.575 0.547 

Factor 3: Assessment and Evaluation la=0.833) 

44 In order to assess students in different respects, I can form an evaluation procedure that consists of 
3.64 0.855 0.587 0.545 0.666 

various measurement techniques. 

28 I can plan teaching strategies that require the use of different technological sources. 3.72 0.889 0.626 0.651 0.609 

29 I can plan learning activities based on technology use in order for students to yield creative products 3.70 0.895 0.540 0.632 0.569 

45 I can follow technology-based measurement and evaluation strategies which will help evaluate the 

performance of students via such tools as portfolio and e-mail. 
3.77 0.952 0.546 0.639 0.551 

30 I can use technology for the purpose of developing appropriate strategies to solve the real life problems. 3.53 0.884 0.499 0.553 0.522 

47 I can use technological tools to process and report all kinds of data related to the teaching process. 3.74 0.825 0.495 0.631 0.510 

46 I can help students find their own measurement tools to evaluate their own learning processes. 3.63 0.847 0.443 0.520 0.479 

Factor 4: Productivity and Professional Practice la=0.919) 

52 To become a more effective teacher, I can find information on the Internet. 4.08 0.922 0.700 0.634 0.781 

53 I can share ideas with experts and colleagues on an online basis to develop my teaching skills. 4.02 0.920 0.599 0.611 0.730 

55 To become a more effective teacher, I can evaluate myself in terms of my improvement in technology use. 3.92 0.863 0.638 0.635 0.669 

56 To become a more productive teacher, I can use software (such as Microsoft Word, Excel, PowerPoint) 

that will increase the quality of instructional applications. 
4.03 0.938 0.648 0.691 0.659 

54 I can explain how I will benefit from technology to keep lifelong learning. 3.78 0.877 0.620 0.655 0.643 

58 In order to have cooperation among my students, their parents, and my colleagues, I can use such 

communication tools as e-mail, forums, and discussion groups. 
3.88 0.933 0.615 0.667 0.617 

51 To become a more effective teacher, I always develop myself in terms of new technological tools. 3.93 0.876 0.570 0.665 0.595 

38 I can benefit from Internet services to support the learning process during the education program. 4.12 0.877 0.634 '0.597 0.595 

57 I can use technology in my own teaching process by observing how it is used in the teaching process. 3.87 0.856 0.638 0.668 0.589 

62 I can explain the effects of the use of such electronic environments as computers and the Internet on 

social life. 
3.89 0.866 0.601 0.679 0.577 

59 In order to increase student learning, I can use technological sources for the establishment of 

communication with parents. 
3.90 0.837 0.565 0.644 0.542 

48 I can use technological devices to send the results of any evaluation of the teaching process to students 

and their parents. 
3.88 0.882 0.512 0.620 0.529 

140 Journal of Computing in Teacher Education Volume 25 I Number 4 Summer 2009 



Table 4 (Continued): Means, Standard Deviations, Item Total, and Component and Rotation Loadings 

Factor 5: Social, Ethical, Legal, and Human Issues (u=0.843) 

61 I can state the legal issues about technology use. 3.56 0.965 0.613 0.507 0.733 

63 I can explain the important issues related to the copyright of any technological system. 

68 I can explain the issues related to the equal use of technology. 

3.51 

3.56 

1.009 

0.926 

0.626 0.536 0.730 

0.648 0.554 0.702 

66 I can explain the health-related issues that could be caused by technology use in schools. 

67 I can explain the safety precautions to be taken for a safer use of technology in schools. 

3.70 

3.72 

0.884 

0.877 

0.688 0.635 0.625 

0.589 0.658 0.581 

Factor 6: Planning of Teaching According to Individual Differences and Special Needs (u=0.8011 

14 I can make a plan that will allow all the students to use the technological sources. 3.45 0.995 0.710 0.551 0.770 

13 I can prepare lesson plans that will allow using technology to meet the different needs of students. 3.49 0.971 0.684 0.574 0.720 

15 With the help of technology, I can design learning environments for those who need special education due 

to their loss of hearing or their defect of vision. 
3.33 0.963 0.639 0.563 0.651 

References 
Akbaba-Altun, S. (2006). Complexity of Integrating Computer Tech­
nologies into Education in Turkey. Educational Technology & Society, 
9(1), 176-187. 

Advanced Learning Technologies in Education Consortia (ALTEC). 
(2004). Profile for technology-literate teachers. Retrieved 10 August, 2005, 
from ProfilerPRO: http:/ /www.profilerpro.com/takeSurvey.jsp?surveyid 
= 101 O&ts= 117 4983720822 

Bas, T. (2003). Anket (Survey)(2nd Ed.). Ankara, TR: Seckin Pub­
lications. 

BioMedCentral. (2009). Brief summary of what open access means 
for the reader. Retrieved 13 April, 2009, from http:/ /www.biomedcentral. 
com/info/ about/ openaccess 

Caufman, H. (2006). Heather Caufman's professional portfolio NETS 
for Teachers. Retrieved 21 August, 2005, from http://www.hcaufman. 
net/NETSPage.htm 

Council of Higher Education of the Republic ofT urkey. ( 1998). Egitim 
fokultesi Ogretmen yeti1tirme lisans programlarz (Educational faculty teacher 
education licence education programs). Retrieved 08 May, 2006, from 
http://www. yok.gov. tr/ egitim/ ogretmen/ ogretmen_yetistirme_lisans/ 
giris.doc 

Ferguson, E., & Cox, T. (1993). Exploratory factor analysis: A users' 
guide. International journal of Selection and Assessment, 1, 84, 94. 

Gunduz, $. & Odaba§l H. F. (2004). Bilgi cagmda ogretmen 
adaylanmn egitiminde ogretim teknolojileri ve materyal geli§tirme 
dersinin 6nemi (The importance of teaching technologies and material 
design course in preservice teachers' education in the information age). 1he 
Turkish Online journal of Educational Technology (TO JET), 3( 1). Retrieved 
31 October, 2006, from http:/ /www.tojet.net/ articles/317.htm 

Hair, J. F., Jr., Anderson, R. E., Tatham, R. L., & Black, W. (1995). 
Multivariate data analysis (4th ed.). Englewood Cliffs, NJ: Prentice 
Hall. 

Hinkin, T. R. (1995). A review of scale development practices in the 
study of organizations. journal of Management, 21(5), pp. 967-988. 
Retrieved 20 October, 2006, from http:/ /findarticles.com/p/articles/ 
mi_m4256/is_5_21/ ai_82556561/pg_9 

International Society for Technology in Education. (2006). National 
educational technology standards. Retrieved 12 May, 2006, from http:/ I 
cnets.iste.org 

International Society for Technology in Education. (2009). About 
ISTE. Retrieved 10 April, 2009, from http:/ /www.iste.org/ AM/Template. 
cfm?Section=About_ISTE 

Kaiser, H. F. (1974). An index of factor simplicity. Psychometrika, 
39,31-36. 

Ministry of National Education (1973). Milli egitim temel kanunu 
(1he basic law of Ministry of Education). Retrieved 18 July, 2006, from 
http:// mevzuat.meb.gov. tr!html/88.html 

Ministry of National Education. (2005). Basic education project II 
phase. Retrieved 18 July, 2006, from http://projeler.meb.gov.tr/pkm/ 
index.php?option=com_content&view=article&id=62:temel-eitim­
projesi-ii-faz-&catid=22:yaptik&Itemid=64 

Monroe, E., & Tolman, M. (2004). Using technology in teacher 
prepa:-ation: Two mature teacher educators negotiate the steep learning 
curve. Journal of Computer in the Schools, 21(112), 73-84. 

Morrison, D. F. (1990). Multivariate statistical methods. New York: 
McGraw-Hill. 

Namlu, A. G., & Odabasi, F. (2007). Unethical computer using 
behavior scale: A study of reliability and validity on Turkish university 
students. Computers and Education, 48, 205-215. 

Oh, E., & French, R. (2006). Preservice teachers' perceptions of an 
introductory instructional technology course. Electronic journal for the 
Integra:ion ofTechnology in Education, 3(1). Retrieved 03 August, 2006, 
from http://ejite.isu.edu/Volume3No1/0h.htm 

Oner, N. ( 1997) T urkiye'de kullamlan psikolojik testier (Using psychologi­
cal test~ in Turkey) (3rd Ed.). istanbul, TR: Bogazici Publications. 

Sc:Dedevstat. (n.d.). Statistical procedures for scale development. The 
College of St. Scholastica. Retrieved 12 October, 2006, from http:/ I 
faculty:css.edu/ dswenson/web/ scaledevstat.html 

Stewart, D. W. (1981). The application and misapplication of fac­
tor analysis in marketing research. journal of Marketing Research, 18, 
51-62. 

Sruve, M., & Cassady, J. (2005). A factor analysis of the NETS per­
formance profiles: Searching for constructs of self-concept and technol­
ogy professionalism. journal ofTechnology and Teacher Education, 13(2), 
303-324. 

Suber, P. (2007). Open access overview: Focusing on open access to peer­
revieuxd research articles and their preprints. Retrieved 13 April, 2009, 
from l:ttp:/ /www.earlham.edu/ ""peters/fos/overview.htm 

$umuer, E., Dogusoy, B., & Yddmm, S. (2006). Preservice teachers' 
competiences, beliefs, and integration levels in ICT. 2nd International 
Open and Distance Learning (IODL) Symposium. September 2006, Es­
kisehi:-, Turkey, pp. 353-365. 

Volume 25/ Number 4 Summer 2009 Journal of Computing in Teacher Education 141 



Tmmaz, H. (2004). Ogretmen adaylarmm egitim gordukleri alanlara 
gore teknoloji algtlarmm incelenmesi (An assessment of preservice teachers' 
technology perception in relation to their subject area). Unpublished PhD 
dissertation, Middle East Technical University, Social Sciences Instution, 
Ankara, Turkey. 

Todd, M. H. (2007). Open access and open source in chemistry. 
Chemistry Central journal, 1 (3). Retrieved 13 April, 2009, from http:/ I 
www.journal.chemistrycentral.com/content/1/1/3 

United Nations Educational, Scientific, and Cultural Organization 
(UNESCO). (2002). Information and communication technologies in teach­
er education: A planning guide. Paris: Division of Higher Education. 

Ahmet Naci <;oklar is a doctor and research assistant at the Computer and Instruc­
tional Technologies Education Department of Education Faculty, Selruk University, 
Konya, Turkey. His research interest is technology standards in education, instruc­
tional design, and the effects of internet on children. 

Selcuk University 
Department of Computer Education and Instructional Technologies 
42090 
Konya, Turkey 
Phone: 0. 090.332.323.8220 
E-mail· ahmetcoklar@se!cuk. edu. tr 

Hatice Ferhan Odabap is a professor and the head of Computer and Instructional 
Technologies Education Department of Education Faculty, Anadolu University, 
Eskisehir, Turkey. She cl.usifies her academic interest as missionary parental awareness 
on the Internet, educational technologies, and visionary professional development of 
educators. 

Anadolu University 
Department of Computer Education and Instructional Technologies 
26470 
Eskisehir, Turkey 
Phone: 0. 090.222.335.0580 
E-mail: fodabasi@anadolu. edu. tr 

Visit SIGTE 
online at 

www.!ste.org/ 
stgte 

SIGTE provides a forum for you to 
share your successes, raise 

questions, and meet the challenges of 
helping other professionals use 

technology to enhance learning and 
education. Check out SIGTE on the 

Web today! 

II Download and respond to 
a year's worth of free author 
commentaries about recent 
articles in JCTE. 

142 Journal of Computing in Teacher Education Volume 25 I Number 4 Summer 2009 


