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 The aim of this study is to develop a valid and reliable scale that can be used to 

assess teachers' digital competencies. The research employed a survey design, one 

of the quantitative research methods. The sample of the study consisted of 463 

teachers from various disciplines working in Kayseri during the 2023-2024 

academic year. Initially, a review of the literature was conducted, and a draft scale 

with 52 items in a five-point Likert format was created from a pool of 65 items. 

To ensure content validity, expert opinions were sought, and necessary 

adjustments were made based on the feedback. Exploratory and confirmatory 

factor analyses were conducted to establish the construct validity of the scale. As 

a result of the exploratory factor analysis, a six-factor, 32-item structure was 

identified, consisting of the following factors: "Empowering Students", " 

Developing Students' Digital Competence ", " Managing the Teaching-Learning 

Process", " Using Digital Resources", " Ensuring Professional Engagement" and " 

Ability to Evaluate and Assess" The confirmatory factor analysis confirmed the 

results of the exploratory factor analysis. To assess the reliability of the scores 

obtained from the scale, Cronbach's alpha internal consistency coefficients were 

calculated for both the overall scale and its sub-factors. Based on the analyses, the 

researchers determined that the scale is valid and reliable and recommended its 

use for assessing teachers' digital competencies. 
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Introduction 

 

Technological advancements, accelerated by the Fourth Industrial Revolution, such as artificial intelligence, the 

Internet of Things, robotics, augmented reality, cloud computing, data analytics, cyber-physical systems, and 

cybersecurity, have also led to significant economic and sociocultural transformations (Schmidt, 2017). In the 

context of the Sustainable Development Goals (SDGs) for 2030, it is highlighted that the widespread use of 

Information and Communication Technologies (ICT) has the potential to rapidly advance digital culture and 

promote the development of inclusive knowledge societies (Benali & Mak, 2022). It is predicted that many future 

jobs will require digital skills (Olivares et al., 2018). Therefore, individuals must be equipped with certain skills 

to adapt to these ongoing changes and developments (Levano-Francia et al., 2019). In this regard, individuals 

should be able to critically evaluate, use, and share information in response to the ever-evolving and advancing 

technologies (Castro-Granados & Artavia-Diaz, 2020; Napal Fraile et al., 2019). In other words, with the rapid 

access to information brought about by digitalization, individuals are expected to possess digital competencies 

that allow them to assess the accuracy and objectivity of information, manage and share it effectively, and utilize 



International Journal of Technology in Education and Science (IJTES) 

 

375 

media proficiently (Bejakovic & Mrnjavac, 2020; Napal Fraile et al., 2018; Pangrazio et al., 2020). 

 

Digital competence is an evolving concept that is shaped not only by technological advancements but also by 

political and economic goals and expectations related to citizenship in the information society. Although various 

definitions of digital competence exist in the literature, it can generally be described as a broad set of skills that 

encompass individuals' ability to use digital technologies effectively, critically, and safely. In this context, digital 

competence includes not only technical skills but also the ability to use digital technologies in a meaningful and 

conscious manner, organize and share information effectively, solve problems, communicate, collaborate, and 

adapt to digital culture. Furthermore, digital competence involves a commitment to continuous development and 

ethical use as part of lifelong learning (Alarcon et al., 2020; Blanco, 2018; Ferrari, 2012; Ilomaki et al., 2016). 

This definition demonstrates that being digitally competent goes far beyond possessing technical skills, and that 

the ability to use digital tools and technologies is merely one of the many aspects of digital competence (Falloon, 

2020). 

 

The foundation for individuals’ expected technological competence and development is laid in educational 

settings. Factors such as the information explosion resulting from increased internet use, the Fourth Industrial 

Revolution, innovative pedagogical approaches, and the transition to open educational resources have necessitated 

the adaptation of education systems to these changes. This has not only altered the demands on teachers but also 

highlighted the need for a significant transformation of their roles (Maldonado-Mahauad et al., 2018; McGreal, 

2017; Redecker, 2017; Reyna et al., 2018; Schmidt, 2017; Suarez-Rodriguez et al., 2018). Consequently, the 

teaching profession is becoming increasingly complex, requiring teachers to possess a broader range of 

competencies (Mubmann et al., 2021). In addition to their traditional roles, modern educators are now expected 

to perform a wider variety of tasks, including understanding the individual needs of students, using technology 

effectively, conducting data analysis, enhancing communication skills, guiding students, and at times, even 

providing mentorship. Thus, teachers are no longer merely transmitters of knowledge but are seen as facilitators 

of digital learning environments (Yelubay et al., 2022). Therefore, educators must design learning environments 

in which students can collaborate with peers, and develop critical thinking and creativity skills while using digital 

technologies (Harari, 2018; Yılmaz Ergül & Taşar, 2023). 

 

Teachers play a key role in the appropriate use of digital technologies (OECD, 2019). Therefore, it is crucial to 

enhance teachers' digital competencies in order to prepare students for life and their future careers (Instefjord & 

Munthe, 2017; Starkey, 2019). Research indicates that teachers with strong digital competence do not face 

challenges in integrating digital technologies into their lessons or in enabling students to learn and use these 

technologies effectively (Dinçer, 2018). In a report published by the OECD (2019) on the opportunities and 

potential risks posed by digital transformation, it is highlighted that the use of digital resources by teachers lacking 

appropriate digital skills could distract both students and teachers, resulting in negative impacts on learning 

outcomes. Ristic (2018) emphasizes that teachers' digital competence is not only related to the rapid changes and 

developments in ICT but is also closely linked to their pedagogical, subject knowledge, psychological, and 

methodological competencies, as well as the development of these qualities, making it a dynamic and complex 

issue. Consequently, determining the digital competencies expected of teachers in line with the needs of the digital 
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age and developing teachers accordingly has become inevitable (Benali & Mak, 2022; Galkina, 2017; Redecker, 

2017). The pandemic period has been one of the most concrete examples demonstrating the importance of ICT as 

a learning tool and the significance of teachers' digital competencies (Erbilgin & Şahin, 2021; Kalimullina et al., 

2021). 

 

In recent years, with the increasing focus on defining the characteristics of digital competencies expected from 

teachers and how these competencies should be strengthened, various digital competence frameworks have been 

developed by different countries and organizations to serve as guidelines for teachers (Brox, 2017). Some of these 

include the "Model of Teachers' Digital Competence" (Krumsvik, 2012), the "Three-Pillar Model of Professional 

Digital Competence" (Ottestad et al., 2014), "ISTE Standards for Educators" (ISTE, 2017), the "European 

Framework for the Digital Competence of Educators (DigCompEdu)" (Redecker, 2017), the "Education and Skills 

2030 Project" (OECD, 2019), and the "Higher Education Digital Competence Framework (HeDiCom)" (Tondeur 

et al., 2023). Among the frameworks developed to assess teachers' digital competencies, DigCompEdu, evaluated 

by 179 experts, has emerged as the most suitable and widely used framework. DigCompEdu aims to enable 

teachers to diversify learning environments using digital technologies, enhance students' digital competencies, 

and ensure their safety in the digital world. DigCompEdu comprises 22 competencies organized into six areas: 

professional engagement (institutional collaboration, professional cooperation, reflective practice, continuous 

professional development), digital resources (selection of digital resources, managing, protecting, and sharing 

resources, creating and editing digital content), teaching and learning processes (teaching, guidance, collaborative 

learning, self-directed learning), assessment (assessment methods, data analysis, feedback and planning), 

empowering learners (accessibility, inclusivity, personalization, differentiation, ensuring active student 

participation), and facilitating students' digital competence (media literacy, digital communication and 

collaboration, responsible usage, problem-solving) (Ghomi & Redecker, 2019). 

 

In Turkey, the 2017 publication of the "General Competencies for the Teaching Profession" by the Ministry of 

National Education (MoNE) includes the statement, "Uses ICT effectively in the learning and teaching process," 

under the "Professional Skills" section of the competency indicators. Additionally, through the "Digital 

Transformation in Teacher Education" project planned by MoNE, the aim is to develop and enhance teachers' 

digital competencies to equip students with 21st-century skills and nurture a productive generation (MoNE, 2020). 

 

The process of developing teachers' digital competencies begins with assessing their ability to use digital 

technologies in education—specifically how, where, for what purpose, and when to use them (Kozuh et al., 2021). 

For this reason, it is first necessary to measure teachers' digital competencies. Measuring teachers' digital 

competencies is essential because teachers who possess digital skills can effectively use technology to offer 

students a more impactful learning experience. This helps students develop their digital skills and prepares them 

for the demands of future work and life. Therefore, assessing teachers' digital competencies is crucial for student 

success. Teachers with digital competencies can enrich their teaching materials using various digital tools and 

resources, enabling students to learn more effectively and making the learning process more engaging. Thus, 

measuring teachers' digital competencies is essential and necessary to improve the quality of education. Teachers 

with digital competencies can bridge the digital divide among students, ensuring equality in education by 
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providing every student with equal access to technology. Digital competencies are a fundamental requirement for 

teachers to continuously develop themselves. As technology evolves rapidly, it is crucial for teachers to keep pace 

with these changes and utilize the latest technologies and educational approaches. Teachers with digital 

competencies can communicate more effectively with students, parents, and other educational stakeholders. 

Moreover, by using digital tools, they can perform tasks such as lesson planning, assessment, and evaluation more 

efficiently (UNESCO, 2018). Therefore, the data derived from assessing teachers' digital competencies is vital for 

supporting their personal development and improving student success. 

 

A valid and reliable scale is required to assess teachers' digital competencies. From this perspective, it can be 

stated that there is a significant need for studies aimed at developing scales to assess and evaluate teachers' levels 

of digital competence. When the national and international literature is reviewed, it is evident that various scale 

development studies have been conducted to assess the digital competencies of teachers and teacher candidates 

(Alarcon et al., 2020; Çebi & Reisoğlu, 2022; Gümüş & Kukul, 2020; Karakuş et al., 2022; Toker et al., 2021; 

Tzavilkou et al., 2022; Yılmaz Ergül & Taşar, 2023; Wang et al., 2021). When assessing teachers' digital 

competencies, their social, cultural, ethical, and educational nature should also be taken into consideration. 

Although the competencies expected from teachers are aligned with the needs of the age, they may vary depending 

on the cultural, social, and economic characteristics of the country (He & Li, 2019; Ilomaki et al., 2016; Skantz 

et al., 2022). In this context, it is believed that there is a need for an up-to-date scale capable of meeting both 

global and national requirements for assessing teachers' digital competencies, and a valid and reliable scale is 

intended to be developed to address this need. The developed scale is expected to serve as an important resource 

for determining the current state of teachers' digital competencies and identifying the areas where teachers require 

further development. Furthermore, the results of this research could guide the development of supportive training 

programs and even teacher education programs aimed at enhancing teachers' digital competencies after assessing 

and evaluating their levels. In addition, this developed scale is expected to contribute to the literature by being 

used as a data collection tool in studies on teachers' digital competencies. In line with the research objectives, the 

following questions are sought to be answered: 

• Is the Teachers’ Digital Competencies Scale reliable? 

• Is the Teachers’ Digital Competencies Scale valid? 

 

Method 

Research Design 

 

The study employed a survey design, which is one of the quantitative research designs. Quantitative research 

focuses on the collection, analysis, and interpretation of numerical data and typically aims to test hypotheses. This 

method involves the use of quantitative data to understand a particular phenomenon or determine relationships 

(Creswell, 2014). Survey research, in particular, is a type of quantitative research conducted on large samples to 

determine participants' interests, attitudes, and skills (Büyüköztürk et al., 2021). In this study, a survey method 

was chosen to determine the validity and reliability of the Teachers’ Digital Competencies Scale, developed using 

data from a large sample of participants. 
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Population and Sample 

 

The accessible population of this research consists of teachers from various disciplines working in the city of 

Kayseri. The sample of the study was selected using a probabilistic (random) sampling method from among 

teachers who volunteered to participate in the study. In random sampling, each component of the population has 

an equal chance of being included in the sample (Patton, 2018). Therefore, the random sampling method was 

chosen for this study, as each teacher had an equal probability of being selected for the sample. The demographic 

information of the participating teachers is shown in Table 1. 

 

Table 1. Demographic Characteristics of Teachers 

Demographic Variables Category Frequency Percentage 

Gender Female 247 53.0% 

 Male 219 47.0% 

Age 20-30 56 12.0% 

 31-40 255 54.7% 

 41-50 132 28.3% 

 51-60 23 4.9% 

Location City Center 353 75.8% 

 District Center 44 9.4% 

 Town/Village 14 3.0% 

 Rural Area 55 11.8% 

Educational Level Bachelor's Degree 308 66.1% 

 Master's Degree 140 30.0% 

 Doctorate 18 3.9% 

Professional Experience 1-5 years 25 5.4% 

 6-10 years 93 20.0% 

 11-15 years 162 34.8% 

 16-20 years 72 15.5% 

 21-25 years 93 20.0% 

 26+ years 21 4.5% 

Subject Area Turkish 37 7.9% 

 Mathematics 95 20.4% 

 Science 188 40.3% 

 Social Studies 35 7.5% 

 Primary Teacher 19 4.1% 
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Demographic Variables Category Frequency Percentage 

 Religious Education 15 3.2% 

 English 26 5.6% 

 Other Subjects 51 10.9% 

 

As seen in Table 1, 53.0% of the teachers participating in the study were female, while 47.0% were male. In terms 

of age, 12.0% of the participants were aged 20-30, 54.7% were aged 31-40, 28.3% were aged 41-50, and 4.9% 

were aged 51-60. Regarding location, 75.8% of the teachers worked in city centers, 9.4% in district centers, 3.0% 

in towns or villages, and 11.8% in rural areas. In terms of educational attainment, 66.1% of the participants held 

a bachelor's degree, 30.0% had a master's degree, and 3.9% had a doctorate. The professional experience of the 

teachers ranged from 1-5 years (5.4%) to 26 years and above (4.5%), with the majority (34.8%) having 11-15 

years of experience. Regarding subject areas, 7.9% of the teachers taught Turkish, 20.4% taught Mathematics, 

40.3% taught Science, 7.5% taught Social Studies, 4.1% were Primary Teachers, 3.2% taught Religious 

Education, 5.6% taught English, and 10.9% were from other subject areas. Overall, the participants were 

heterogeneous in terms of various demographic variables. 

 

In the CFA application conducted in order to verify the factor structures of the scale obtained as a result of the 

exploratory factor analysis conducted in the study, the sample consists of 200 teachers who were not included in 

the sample previously applied to the scale. When the characteristics of the teachers participating in the 

confirmatory factor analysis are taken into consideration, it is seen that 52% are female and 48% are male, when 

the age range is examined, it is seen that 17.0% are 20-30, 54.9% are 31-40, 23.3% are 41-50, and 4.7% are over 

51-60.  

 

In addition, when the teachers are examined in terms of their place of duty, it is seen that 65.5% are in the city 

center, 19.7% are in the district center, 4.2% are in a town/town, and 10.6% are in a village school. When the 

teachers are examined on a branch basis, it is seen that 17.9% are Turkish, 10.4% are Mathematics, 35.3% are 

Science, 12.5% are Social Studies, 5.2% are Class Teachers, 2.1% are Religious Education and Human Rights 

Education, 6.7% are English and 9.8% are from other branches. Since the teachers who underwent EFA and CFA 

were different groups, it can be said that the sample included in the study consisted of a total of 633 people. 

 

Development of the Measurement Tool 

 

In the process of developing the scale to assess teachers' digital competencies, several studies on scale 

development steps were reviewed (Aslan & Erbenzer, 2023; Aydoğan & Gündoğdu, 2023; Cabero-Almenara et 

al., 2023; Cohen and Swerdlik, 2009; Davis, 1992; Devellis, 2017; Karakuş et al., 2022; Kuş Gürbey & Metin, 

2022; Metin & Korkman, 2021; Toker et al., 2021; Yılmaz et al., 2021). Based on these reviews, a five-step 

process was followed in developing the scale: item pool creation, expert consultation for item evaluation, 

preparation of the draft scale and pilot testing, and validity and reliability analyses. Each stage of the process is 

explained in detail below.  
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Item Pool Creation 

 

In creating the scale items, a literature review was conducted on the topic of teachers' digital competencies. The 

theoretical foundations of "Teachers' Digital Competencies," their significance, their impact on educational 

outcomes, expectations from teachers, developed competency frameworks, and scale development studies on this 

subject were thoroughly examined (ISTE, 2017; Kelentric et al., 2017; Krumsvik, 2012; Ottestad et al., 2014; 

Redecker, 2017; Tondeur et al., 2023; UNESCO, 2018). Based on the findings from these sources, the necessary 

digital competencies for teachers were identified, and scale items were drafted. Additionally, face-to-face 

interviews were conducted with five teachers, and feedback was collected from ten teachers through an open-

ended survey. In these interviews, teachers were asked questions such as: "For what purposes and which digital 

resources do you use?", "Which digital technology tools do you use in teaching, learning, assessment, and 

evaluation processes, and for what purposes?", and "What do you do, and how do you do it, to empower students 

and enhance their digital competencies?" As a result of the literature review and the interviews with teachers, a 

52-item draft scale was created using a five-point Likert-type scale with options: "Strongly Disagree", "Disagree", 

"Neutral", "Agree" and "Strongly Agree". 

 

Consulting Experts 

 

In order to ensure the content and face validity of the draft scale, expert consultation was sought. Content validity 

refers to whether the scale items adequately reflect the behavior or competencies being measured (Büyüköztürk 

et al., 2021; Cronbach & Meehl, 1955). The 52-item draft scale developed during this study was reviewed by a 

subject-matter expert in science education with experience in scale development, who evaluated it in terms of 

format, meaning, and content validity. Based on the feedback received, necessary revisions were made to the 

scale. Following expert opinions, eight items were removed, resulting in a 44-item, five-point Likert-type scale. 

 

Pilot Testing 

 

In light of the feedback from the science education expert, the items in the revised scale were randomly ordered 

prior to the application process. To avoid influencing participants, the purpose of the study was mentioned at the 

beginning of the scale form, but no specific explanation of "Digital Competence" was provided. The draft scale 

was pilot tested on 18 teachers. Feedback was collected from the teachers regarding the completion time, clarity 

of the items, and whether the scale was suitable for the teacher group. Based on the teachers' feedback, it was 

concluded that the items in the 44-item draft scale were clear, appropriate for teachers, and that the completion 

time was sufficient. 

 

Descriptive Analysis and Factor Analysis 

 

The scale, revised based on expert feedback, was administered to 466 teachers, and the resulting data were used 

to conduct validity and reliability analyses. In this process, three participants who answered "Strongly Agree" or 

"Strongly Disagree" to all items were excluded from the sample. The final analysis was conducted on data from 
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a sample of 463 teachers. Skewness and kurtosis values were examined to determine whether the scores obtained 

from the teachers' responses to the draft scale were normally distributed. In addition, the Q-Q plot test and 

histogram were also examined. For the scale items deemed to exhibit normal distribution, exploratory factor 

analysis (EFA) was first conducted to ensure construct validity, followed by confirmatory factor analysis (CFA). 

To determine whether the data were suitable for factor analysis and whether an adequate sample size was used, 

the Kaiser-Meyer-Olkin (KMO) and Bartlett’s Test of Sphericity were examined. Attention was paid to the 

significance of the Bartlett test and a KMO value above 0.70 (Kline, 2005; Pallant, 2020; Seçer, 2015). 

Additionally, to determine the number of factors in the scale, items with eigenvalues greater than one were 

identified, and it was emphasized that each item's factor loading should be at least 0.30 (Seçer, 2015; Turgut & 

Baykul, 1992). The "direct oblimin" (oblique rotation) method was applied to identify the ideal factor structure. 

During the oblique rotation, it was ensured that the factor loadings did not overlap. The higher the variance 

explained by the factors, the stronger the factor structure of the scale. A variance explained above 40% is 

recommended for meaningful factors (Kline, 2005; Scherer et al., 1988). This criterion was also considered during 

the scale development process. Additionally, factor names were assigned based on the items grouped under each 

factor. The suitability of the factor structure revealed by the EFA was checked using CFA. EFA was applied to 

the data obtained from 463 participants, and then CFA was performed with 200 participants randomly selected 

from a different sample group. The model fit was evaluated using criteria such as RMSEA, CFI, GFI, and chi-

square. The exploratory factor analysis for the scale was tested using SPSS 27.0, while confirmatory factor 

analysis was conducted using the Lisrel 10.2 software. 

 

Reliability Analysis 

 

To assess the reliability of the draft scale, Cronbach's alpha internal consistency coefficient and the reliability 

coefficient for the sub-factors were calculated. A Cronbach's alpha value above 0.70 indicates a high level of 

reliability for the scores obtained from the scale (Pallant, 2020). 

 

Findings 

Findings Related to the Distribution of Data 

 

To determine whether the scale items exhibited normal distribution, the skewness and kurtosis values of the items 

were first examined. The descriptive statistics of the scale items are presented in Table 2. 

 

Table 2. Descriptive Statistics of Scale Items 

Mean Median Mode 
Standard 

Deviation 
Skewness 

Standard Error 

(Skewness) 
Kurtosis 

Standard Error 

(Kurtosis) 

175.00 175.00 176.00 12.7354 0.019 0.113 -0.244 0.226 

 

Upon examining Table 2, it can be seen that the skewness and kurtosis values fall within the range of +1 and -1. 
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Additionally, the mean, median, and mode values are close to each other. Therefore, it can be concluded that the 

scale data exhibit a normal distribution.To further assess the normality of the distribution of the scale items, the 

histogram, Q-Q Plot test graphs, and the results of the Kolmogorov-Smirnov and Shapiro-Wilk tests were 

examined. The normal distribution graphs for the scale items are presented in Figure 1. 

 

 

Figure 1. Normal Distribution Graphs of the Scale Items 

 

Upon examining Figure 1, it can be observed that the histogram shows a concentration in the middle, and the 

majority of the data points in the Q-Q plot graphs align closely with the line. This indicates that the data exhibit a 

normal distribution. The results of the Kolmogorov-Smirnov and Shapiro-Wilk tests for the scale items are 

presented in Table 3. 

 

Table 3. Kolmogorov-Smirnov and Shapiro-Wilk Test Results for Scale Items 

 

Kolmogorov-Smirnova Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

MTOP 0.043 463 0.080 0.995 463 0.148 

 

As shown in Table 3, the significance value of the Kolmogorov-Smirnov test is greater than 0.05. Therefore, it 

can be concluded that the scale administered to 463 participants follows a normal distribution. 

 

Findings Related to the Validity of the Scale 

 

Given that content and face validity studies were conducted before the draft scale was administered, the relevant 

data are provided prior to the findings. In the findings section, information is provided regarding the construct 
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validity study conducted after the application of the scale.To determine the factors of the items in the draft scale, 

exploratory factor analysis (EFA) was conducted twice. To assess the suitability of the data obtained from the 

scale application for factor analysis, the KMO (Kaiser-Meyer-Olkin) and Bartlett’s test were conducted. The 

results of the KMO and Bartlett’s tests are presented in Table 4. 

 

Table 4. KMO and Bartlett's Test Results for the Scale 

KMO and Bartlett's Test 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 0.820 

Bartlett's Test of Sphericity Approx. Chi-Square 15353.327 

df 465 

Sig. 0.000 

 

As seen in Table 4, the Bartlett’s test result shows a significance (p) value smaller than 0.05, indicating that there 

is a significant difference between the variables and that there is a sufficient relationship among the variables for 

conducting factor analysis. Additionally, the fact that this value is smaller than 0.05 suggests that the data exhibit 

a normal distribution. The KMO value of 0.820 found as a result of the analysis indicates that the sample size is 

sufficient for determining the factors. 

 

In factor analysis, determining the number of factors involves considering various aspects such as the point of 

inflection on the scree plot, eigenvalues greater than one, the explained variance ratio, and the contribution of the 

factor to the total variance (Çokluk et al., 2010; Field, 2005; Pallant, 2020). As a result of the first exploratory 

factor analysis, a nine-factor structure emerged. Items 7, 22, 44, 26, 33, 34, and 38, which showed overlap, were 

removed from the scale. Exploratory factor analysis was then repeated with 37 items. Items 8, 13, 27, 31, and 39, 

which also showed overlap, were removed. Finally, a scree plot of the eigenvalues of the scale items was examined 

to determine the number of factors for the 32-item scale (see Figure 2). 

 

 

Figure 2. Scree Plot Based on the Second Factor Analysis 
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Upon examining Figure 2, it was determined that there is a break after the sixth factor, indicating that the number 

of factors is six. The eigenvalues and variances of the six-factor, 32-item scale are presented in Table 5. 

 

Table 5. Eigenvalues and Variance Percentages of the Scale Items 

Factor Eigenvalue Variance Percentage Cumulative Variance Percentage 

Factor 1 6.839 21.372% 21.372% 

Factor 2 3.798 11.870% 33.242% 

Factor 3 2.996 9.364% 42.606% 

Factor 4 2.554 7.983% 50.588% 

Factor 5 2.413 7.542% 58.130% 

Factor 6 2.252 7.038% 65.168% 

 

Upon examining Table 5, it can be observed that the 32 items in the scale are grouped under six factors, each with 

an eigenvalue greater than 1. The variance explained by these six factors for the scale is 65.168%. The items and 

loadings of the six-factor scale are presented in Table 6. 

 

Table 6. Items and Loadings under the Factors 

Scale Items    Factors   

 1. 2. 3. 4. 5. 6. 

M30 0.95      

M28  0.95      

M23  0.94      

M21  0.95      

M29  0.97     

M37  0.96     

 M2  0.95     

M24   0.51     

M17  0.35     

M42    0.97    

M43    0.96    

M41    0.96    

M40   0.95    

M14    0.96   

M32    0.95   

M16    0.95   

M18    0.55   

M15    0.55   

M1     0.82  

M3     0.76  
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Scale Items    Factors   

 1. 2. 3. 4. 5. 6. 

M5     0.67  

M11     0.61  

M12     0.37  

M8     0.37  

M36      0.79 

M35      0.79 

M19      0.70 

M4      0.64 

M10      0.54 

M25      0.51 

M6      0.34 

M20      0.33 

 

As seen in Table 6, four items are grouped under the first factor, five items under the second factor, four items 

under the third factor, five items under the fourth factor, six items under the fifth factor, and eight items under the 

sixth factor. When naming the factors, the semantic appropriateness of the content of the items under each factor 

is considered (Çakır, 2014). Upon examining the first factor, it is seen that the items reflect teachers' role in 

empowering students in terms of digital competence. Therefore, the first factor was named "Empowering Students 

(ES)". The second factor contains items related to supporting or developing students' digital competencies, thus it 

was named " Developing Students' Digital Competence  (DSDC)". The third factor includes items about the use 

of digital materials in the teaching-learning process, so it was named "Managing the Teaching-Learning Process 

(MTLP)". The fourth factor contains items related to the use of digital resources, and hence was named "Using 

Digital Resources (UDR)". The fifth factor includes items concerning teachers' professional development in the 

context of digital competence, thus it was named "Ensuring Professional Engagement (EPE)". Lastly, the sixth 

factor includes items related to teachers' competencies in digital assessment and evaluation, and was named " 

Ability to Evaluate and Assess (AEA) ".To confirm the factors identified in the exploratory factor analysis (EFA), 

confirmatory factor analysis (CFA) was conducted using the sample group data for the 32-item scale with six 

factors. The fit indices of the scale items are presented in Figure 3, and the CFA results are provided in Table 7. 

 

When evaluating the confirmatory factor analysis (CFA) results, the chi-square test results were examined. The 

chi-square value (614.62), divided by the degrees of freedom (df) value (309) for the 200-sample dataset, yielded 

a value of 1.989. A value below 3 indicates excellent fit (Kline, 2005). Furthermore, the RMSEA value between 

0.05 and 0.08 is considered acceptable and indicates a good model fit. Additionally, the GFI value was found to 

be 0.92, which is above 0.90, demonstrating that the model is acceptable (Durkan, 2017). The CFI and IFI values, 

both above 0.90, indicate that the correlations between the data and the factor model are within an acceptable 

range (Bentler, 1990; Sümer, 2000). As a result of the factor analysis confirmation, a draft scale with 32 items 

and six factors was developed. 
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Figure 3. Confirmatory Factor Analysis (CFA) Results of the Scale Items 

 

Table 7. Correlation Values Obtained from the Confirmatory Factor Analysis (CFA) 

CFA Results χ² df χ²/df RMSEA GFI CFI IFI 

 614.62 309 1.989 0.070 0.92 0.93 0.93 

 

Findings Related to the Reliability of the Scale 

 

In the reliability analysis of the 32-item scale, for which construct validity was confirmed, the Cronbach's Alpha 

reliability coefficient was found to be α = 0.92. When examining the item-total correlations for each item in the 

scale, it was observed that all items had positive values between 0.31 and 0.84, close to 1. This indicates a high 

level of internal consistency among the scale items (Büyüköztürk et al., 2021). Additionally, the reliability 
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coefficient for each factor in the developed scale was calculated, and the results are presented in Table 8. 

 

Table 8. Reliability Coefficients of the Factors 

Factors Cronbach's Alpha Coefficient 

Factor 1: ES 0.99 

Factor 2: DSDC 0.83 

Factor 3: MTLP 0.98 

Factor 4: UDR 0.87 

Factor 5: EPE 0.71 

Factor 6: AEA 0.77 

 

As seen in Table 8, the reliability coefficient for each factor in the scale is above 0.70. Therefore, it can be 

concluded that the scores obtained from the developed scale are reliable. 

 

Discussion and Conclusions 

 

In this study, a valid and reliable scale was developed to assess teachers' digital competencies. For the validity of 

the draft scale, content, face, and construct validity studies were conducted. In this context, the path followed in 

many studies that included content and face validity during the scale development process (Aydoğan & Gündoğdu, 

2023; Bayrakçı & Narmanlıoğlu, 2021; Cabero-Almenara et al., 2023; Davis, 1992; Karakuş et al., 2022; Kuş 

Gürbey & Metin, 2022; Yılmaz et al., 2021) was also followed in the current research. Accordingly, expert opinion 

was sought for content and face validity. The draft scale form was evaluated according to the opinions of a subject-

matter expert. Based on the feedback, some items were removed, and revisions were made to others. Taking this 

into account, it can be said that the current scale has high content and face validity. 

 

To ensure the construct validity of the scale, both exploratory and confirmatory factor analyses were conducted. 

The KMO-Bartlett test results were examined to determine the suitability of the current study for factor analysis. 

The KMO value of 0.820 for the 463-participant sample group indicates that the study is suitable for factor analysis 

(Bryman & Cramer, 1999; Field, 2013). As a result of the exploratory factor analysis, the total variance explained 

by the 32-item scale was calculated to be 65.168% for the same sample. According to Henson and Roberts (2006), 

the variance value should be 52% or higher for scale studies. Therefore, the explained variance value in this study 

is at an acceptable level. In factor analysis, each factor should have at least two acceptable items. The more items 

there are under each factor, the higher the reliability and explanatory power of the factors (Seçer, 2017). In the 

exploratory factor analysis conducted, the presence of four items under the first factor, five under the second, four 

under the third, five under the fourth, six under the fifth, and eight under the sixth indicates that the factors in the 

scale are acceptable. 

 

Confirmatory factor analysis (CFA) was conducted to confirm the six factors identified through exploratory factor 

analysis. For this purpose, a random sample of 200 participants was selected from the previous sample group, and 
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CFA was conducted on this group. As a result of the CFA, a χ²/df ratio of 1.989 was obtained, with an RMSEA 

value of 0.070, a GFI value of 0.92, a CFI value of 0.93, and an IFI value of 0.93, indicating that the CFA model 

is a good fit. An RMSEA value between 0.050 and 0.080 is considered acceptable (Pallant, 2020). Similarly, GFI, 

CFI, and IFI values above 0.90 are considered acceptable (Schermelleh-Engel et al., 2003; Özdamar, 2013). 

 

The six factors identified through the analyses were named as follows: ES, DSDC, MTLP, UDR, EPE and AEA. 

It was found that the resulting factors align with the six sub-competencies of the DigCompEdu framework for 

educators' digital competencies (Redecker, 2017). There are several studies in the literature with similar and 

differing results from the current study (Bayrakçı & Narmanlıoğlu, 2021; Kong et al., 2019; Mannila et al., 2018). 

For example, the scale developed by Mannila et al. (2018) includes five factors: information and data literacy, 

communication and collaboration, digital content creation, safety, and problem-solving. On the other hand, the 

scale developed by Kong et al. (2019) includes four factors: significance, impact, creativity belief, and competence 

belief. Similarly to the current study, the scale developed by Toker et al. (2021) consists of a six-factor structure. 

These differences may be due to variations in the target population and regional differences where the scale 

development study was conducted. Additionally, the social and cultural differences of the region and the time 

period in which the study was conducted may also affect the results (He & Li, 2019). 

 

To determine the reliability of the 32-item scale, item-total correlations and Cronbach's Alpha coefficients were 

examined. The Cronbach's Alpha coefficient was calculated as 0.92 for the overall scale, and as 0.99, 0.83, 0.98, 

0.87, 0.71, and 0.77 for each factor, respectively. Since these values exceed the acceptable reliability coefficient 

of 0.70 for scales, it can be concluded that the scores obtained from the scale are reliable (Anastasi, 1982; 

Büyüköztürk et al., 2021).  

 

When examining the item-total correlations for each item, values between 0.31 and 0.84 were observed. Item-

total correlations of 0.20 and above indicate that the items are consistent with each other and contribute positively 

to reliability, suggesting that the items in the scale are compatible with one another (Büyüköztürk et al., 2021). 

This may be due to the content validity ensured by reviewing the relevant literature and obtaining expert opinions 

during the item development process. Creating items that can evenly sample the content and ensure content 

validity plays a crucial role in enhancing the reliability and validity of the measurement outcome (Karip, 2015). 

In conclusion, the developed scale can be considered a valid and reliable tool for assessing teachers' digital 

competencies. 

 

Recommendations 

 

• The scale, which has been proven to be valid and reliable, can be used to measure teachers' digital 

competencies. 

• This study was conducted only with teachers in the city of Kayseri. Future studies could be conducted with 

larger samples and in different cities.  

• Teachers from different branches participated in the study. Field-specific studies can be conducted with 

branch-based sample groups. 
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Appendix 1. Digital Competencies Scale For Teachers 

 Strongly Disagree (1)  Disagree (2)  Neutral (3)  Agree (4)  Strongly Agree (5) 1 2 3 4 5 

 Factor 1: Empowering Students (ES)      

1 I can develop digital content that contributes to the social development of our 

students. 

     

2 I am unable to create digital content that enhances our students' skills (such as 

creativity, problem-solving, etc.). 

     

3 I can ensure that all students have access to learning resources.      

4 I can select digital content that is appropriate for our students' abilities.      

 Factor 2: Developing Students' Digital Competence  (DSDC)      

1 I can teach students how copyright is applied.      

2 I guide students in analyzing digital information.      

3 I can select appropriate digital tools for students to become digitally literate.      

4 I can provide opportunities for students to critically evaluate digital resources.      

5 I can ensure that students verify the reliability of the digital information and resources 

they access. 

     

 Factor 3: Managing the Teaching-Learning Process (MTLP)      

1 I can use digital technology when creating lesson plans.      

2 I can use digital technology to support collaborative learning among students.      

3 I am unable to use digital technology to support students' self-directed learning.      

4 I can select digital materials that are appropriate for the subject.      

 Factor 4: Using Digital Resources (UDR)      

1 I can reorganize existing digital resources related to my field.      

2 I can protect lesson-related content by using storage platforms.      

3 I can ensure the proper use of digital resources in accordance with copyright 

regulations. 

     

4 I can create new digital resources related to the topic to be covered in class.      

5 I can select digital resources that are appropriate for students' individual differences.      

 Factor 5: Ensuring Professional Engagement (EPE)      

1 I can use digital technology in communication related to my institution.      

2 I can use digital technology to collaborate with my colleagues.      

3 I can share social media accounts that produce digital content related to my field.      

4 I can access digital technology to contribute to my professional development.      

5 I am unable to use digital technology for opening courses or providing training.      

6 I struggle to find digital resources that align with the learning objectives.      

 Factor 6: Ability to Evaluate and Assess (AEA)      

1 I can enable students to evaluate their own learning processes using digital 

technology. 

     

2 I can create digital assessment and evaluation activities that are suitable for student      
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 Strongly Disagree (1)  Disagree (2)  Neutral (3)  Agree (4)  Strongly Agree (5) 1 2 3 4 5 

characteristics. 

3 I am unable to design interactive assessment tools appropriate for students.      

4 I can prepare digital assessment tools for evaluating what is taught in class.      

5 I am unable to use programs that track students' progress in an electronic 

environment. 

     

6 I can create a digital student portfolio to monitor students' progress.      

7 I can use digital content to analyze exams taken by students.      

8 I can use digital tools to provide feedback to students.      

 

 

 


