
 
ISSN: 2757-6434                   Journal of Innovative Education Studies 

Journal Website: https://www.jiestudies.com/  

 

JIES Journal. All rights reserved. 

Teachers' Information and Communication Technologies Efficacy Beliefs 

Halit Arslana, Hasan Güllüb, Ahmet Oğuz Akçayc 

 

Abstract: This study aimed to determine teachers' beliefs about the efficacy of information and communication technologies (ICTs). The participants 
consisted of a total of 294 teachers (140 female and 154 male) from different branches working in different regions of Turkey in the 2022-2023 
academic year. The ICT Competence Beliefs scale developed by Rubbach and Lazarides (2021) (Teachers' Basic ICT Competences Beliefs) and adapted 
into Turkish by Korukluoğlu, Alçı, and Rubach (2023) was used in the study. All statistical analyses in the study were conducted through the R 
programming language. In this study, teachers' ICT efficacy beliefs were analyzed quantitatively in line with various variables. In this context, 
confirmatory factor analysis was performed to test the validity of the data collection tool, and descriptive analyses were used to examine the 
structure of the data set. A t-test was used to find the difference between two means, and one-way ANOVA analysis was used to determine the 
difference between more than two means. According to the results, it can be said that teachers' ICT efficacy beliefs are close to high level. However, 
the ICT efficacy of teachers showed statistically significant differences according to gender, age, and school level variables, while no statistically 
significant difference was found according to the branch variable. 
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1. Introduction 

Technology has always been an indispensable element of the teaching and learning process. Especially today, the use of 
information and communication technologies (ICT) in educational environments is becoming increasingly widespread l 
(Emezirinwune et al., 2024). Therefore, the effective use of technology in education and its integration into the 
educational system has gained importance. ICT encompasses techniques used for processing and transmitting 
information, such as computer technology, smartphones, multimedia, network hardware, software, the Internet, and 
online reviews (Qazi et al., 2014). Zuppo (2012) defines ICT as the totality of devices and infrastructures that facilitate the 
digital transfer of information. ICT integration in education refers to the incorporation of Information and Communication 
Technology (ICT) into the education system to enhance the quality of education and meet the evolving needs of society 
(Bardakçı, 2018). 

Among the 21st-century skills, ICT (Gürkan, 2023) is used in almost every field, and raising individuals who can adapt to 
this age can only be achieved in learning environments and with curricula that are well-equipped, adaptable to change, 
and closely follow technological advancements (Genç & Eryaman, 2013). The integration of ICT into learning and teaching 
practices is a process that encompasses various components, including students, teachers, technology, and schools 
(Bozdağ, 2017). Therefore, the situation of teachers, who are a crucial component of education, should be considered in 
this process. Teachers need to have the necessary competencies and skills to enable students to transfer what they have 
learned to real-life situations (Gaurino & Estrellado, 2023). through guidance, teach learning, and support the teaching 
and learning process with technology (Şimşek, 2002). 

Additionally, teachers' perspectives and beliefs towards ICT are essential for successful ICT integration (Gonder, 2008). 
Angeli and Valanides (2009) emphasize that teachers should effectively use their knowledge and skills related to ICT in 
learning and teaching processes while applying their pedagogical skills. From the moment teachers enter their 
professional lives, they are expected to be familiar with ICT and proficient in its use in the classroom environment. 
Furthermore, teachers are expected to use technology efficiently, effectively, and actively in the teaching and learning 
process (Çoklar & Odabaşı, 2009). 

Various educational standards determine the competencies expected of teachers. The International Educational 
Technology Standards (ISTE) and the National Educational Technology Standards for Teachers (NETS-T) can be given as 
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examples of these standards. The subject addressed in these standards is the necessity for teachers to possess information 
literacy regarding digital content and to acquire digital skills, including communication and collaboration, digital content 
production, security, and problem-solving (Bates, 2015). Moreover, today's teachers are expected to be familiar with the 
basics of working with digital educational technologies, text editors, spreadsheets, email, and multimedia equipment 
(Minamatov & Nasirdinova, 2022). In the report prepared by the Ministry of National Education in our country regarding 
the general competencies of the teaching profession, the item "Effective use of ICT in the teaching and learning process" 
is specified as a competency indicator in the professional skills step (MEB, 2017).  

Research on teachers' self-efficacy beliefs regarding the use of Information and Communication Technologies (ICT) is 
considered one of the key factors influencing the success of technology integration in education. For example, the study 
by Josip Šabić and colleagues (2021) examined how teachers' self-efficacy regarding the use of ICT interacts with variables 
such as age and gender. Additionally, the study by Birisci and Kul (2019) investigated the factors that predict pre-service 
teachers' self-efficacy beliefs regarding technology integration. The meta-analysis study by Youlai Zeng and his team 
evaluated the relationship between teachers’ self-efficacy regarding ICT integration and Technological Pedagogical 
Content Knowledge (TPACK). 

Teachers’ belief in their abilities to effectively utilize information and communication technologies (ICT) in instructional 
settings plays a crucial role in successfully integrating these tools into teaching practices (Hong & Phan, 2020). The 
importance of teachers' self-efficacy beliefs regarding ICT competencies for the effective use of technology in the teaching 
and learning process is an undeniable fact. Therefore, teachers' ICT competency beliefs emerge as a significant factor 
enabling the integration and effective use of technology in teaching and learning. This research, which aims to determine 
teachers' beliefs about their ICT competency, is expected to contribute to the field. On the other hand, in line with this 
aim, the following research questions were sought throughout the study. 

 What is the level of ICT efficacy beliefs among the teachers participating in the study? 

 Do the ICT efficacy beliefs of the participating teachers differ significantly by gender? 

 Do the ICT efficacy beliefs of the participating teachers differ significantly by school level? 

 Do the ICT efficacy beliefs of the participating teachers differ significantly by age? 

 Do the ICT efficacy beliefs of the participating teachers differ significantly by branch? 
 

2. Method 

This research aims to determine the level of teachers' ICT competency beliefs and whether variables such as gender, 
school level, age, and branch of study significantly differentiate these beliefs. For this purpose, a causal-comparative 
model —a type of quantitative research design —was employed. Unlike experimental studies, the causal-comparative 
model examines the causes and consequences of differences between groups without manipulating participants or 
conditions (Johnson & Christensen, 2014). In this model, the existing situation is described without any intervention on 
any of the variables (Gay & Airasian, 2000). 

2.1.  Research Group 

The research group for this study comprises teachers from various branches working in different regions of Turkey during 
the 2022-2023 academic year. The research group was determined using convenience sampling, a non-probability 
sampling method. Convenience sampling offers researchers flexibility in terms of cost and time (Patton, 2018). In this 
context, a total of 294 teachers, including 140 female and 154 male teachers, participated in the study. Descriptive 
information about these teachers is presented in Table 1. 
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Table 1. Descriptive Statistics of the Research Group 

 
Demographic Characteristics 

 
Group f % 

Gender 
Female 140 47.6 

Male 154 52.4 

Age 
30 years and under 66 22.4 
31 years and 40 years 134 45.5 
41 years and over 94 32.1 

School Level 
Primary School 138 46.9 
Middle School 108 36.7 
High School 48 16.4 

Branch 

Primary school teachers (PCT) 116 39.5 

Information Technologies Teacher (ITT) 44 14.9 

Other Branches 134 45.6 

Total    294 100 

Examining Table 1 reveals a nearly equal distribution of teachers by gender. Furthermore, a higher percentage of teachers 
(45.6%) fall within the 31-40 age range, suggesting that approximately half of the participating teachers are middle-aged. 
The distribution of school levels indicates a relatively similar representation of primary and middle school teachers, with 
fewer high school teachers. Finally, the teachers' branches of study were categorized as primary school teachers, 
Information Technologies teachers, and other branches. The "other branches" category includes teachers of German, 
Physical Education, Biology, Religious Culture, Literature, Science, Physics, Visual Arts, English, Chemistry, Mathematics, 
Vocational Courses, Music, Guidance, Social Studies, History, and Turkish. The distribution of branches reveals a similar 
representation of primary school teachers and other branches, with fewer Information Technologies teachers. 

 

2.2. Data Collection Instrument 

The study utilized the "Teachers’ Basic ICT Competences Beliefs" developed by Rubbach and Lazarides (2021) and adapted 
into Turkish by Korukluoğlu, Alçı and Rubach (2023). The scale comprises six dimensions: "Information and Data Literacy," 
"Communication and Collaboration," "Digital Content Creation," "Safety and Security," "Problem Solving," and "Analyzing 
and Reflection." It consists of a total of 29 items: 5 in Information and Data Literacy, 5 in Communication and 
Collaboration, 3 in Digital Content Creation, 4 in Safety and Security, 7 in Problem Solving, and 5 in Analyzing and 
Reflection. The ICT Competency Beliefs Scale uses a 5-point Likert scale structured as "1=Strongly Disagree, 2=Disagree, 
3=Neutral, 5=Strongly Agree." The scale does not contain any reverse-scored items. 

2.3. Data Analysis 

All statistical analyses conducted within the scope of this research were performed using the R programming language. 
R's open-source nature, free availability, and continuously updated structure have contributed to its increasing popularity 
in recent years (Doğan & Uluman, 2016). Accordingly, functions within the "psych" package (Revelle, 2022) were 
employed to examine the distributional properties of the dataset and gather evidence for the reliability of the existing 
data. Furthermore, confirmatory factor analysis (CFA) procedures, conducted to establish the validity of the chosen 
measurement instrument, were executed using the "lavaan" package (Rosseel, 2012). Additionally, for the t-test and 
ANOVA analyses applied to address the research questions, functions from the base package of the R programming 
language were utilized (R Core Team, 2019). Data analysis commenced with an examination of missing values within the 
dataset. The anyNA function was applied to the dataset, revealing no missing values. Subsequently, analyses regarding 
data distribution were examined using the describe function within the "psych" package (Revelle, 2022), with the obtained 
values presented in Table 2. 
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Table 2. Descriptive Statistics for the Dataset's Distributional Properties 

 
Dimensions 
 
 

Kurtosis Skewness 

Information and Data Literacy -0.71 -0.14 
Communication and Collaboration -0.73 0.05 
Digital Content Creation -0.53 -0.26 
Safety and Security -0.81 0.01 
Problem-Solving -0.17 0.02 
Analyzing and Reflection 0.47 -0.17 

Total -0.51 0.11 

Examination of Table 2 reveals that the kurtosis and skewness values for the sub-dimension and total scores fall within 
the range of ±1.5. According to George and Mallery (2010), kurtosis and skewness values between -2 and +2 indicate a 
normal distribution of the dataset. Therefore, it can be stated that the dataset exhibits a normal distribution. After 
confirming the normal distribution of the data, parametric analyses were applied to the dataset. CFA was applied to the 
dataset to provide evidence for the validity of the scale used in the study. This analysis was conducted using the cfa() 
function within the "lavaan" package (Rosseel, 2012), and the obtained values are presented in Table 3. 

Table 3. Confirmatory Factor Analysis Fit Indices 

 
The goodness of fit 
index 

 

Good fit Acceptable Value Result 

RMSEA 0 ≤ RMSEA ≤ .05 .05 <RMSEA ≤ .08 .07 Acceptable 
SRMR 0 ≤ SRMR ≤ .05 .05 <SRMR ≤ .10 .05 Good Fit 
TLI .95 ≤ NNFI ≤ 1.00  .90 ≤ TLI <.95 .91 Acceptable 

(Schermelleh-Engel, Moosbrugger, and Müller, 2003) 

Referring to Table 3, the scale utilized in the research demonstrates a good level of fit with the dataset. In other words, 
the measurement instrument in the study is valid. Following the validity analysis, Cronbach's alpha and McDonald's 
Omega coefficients were calculated to assess the reliability of the measurement instrument. For these analyses, the alpha 
and omega functions from the "psych" package (Revelle, 2022) were employed, and the calculated coefficients are 
displayed in Table 4. 

 

Table 4. Cronbach's Alpha and McDonald’s Omega Reliability Coefficient Values 

 
Dimensions 
 

Cronbach’s Alpha McDonald’s Omega 

Information and Data Literacy 0.87 0.93 
Communication and Collaboration 0.86 0.88 
Digital Content Creation 0.93 0.93 
Safety and Security 0.85 0.89 
Problem-Solving 0.91 0.93 
Analyzing and Reflection 0.89 0.92 

Total 0.97 0.97 

As shown in Table 4, both Cronbach's alpha and McDonald's Omega coefficients for the measurement instrument used in 
the study range from 0.85 to 0.93 across all sub-dimensions. Additionally, the overall scale reliability coefficient was 
calculated as 0.97 for both analyses. Consequently, the reliability coefficients are quite high for both the sub-dimensions 
and the entire scale. Thus, the measurement instrument employed in the research can be deemed reliable. 

3. Findings 

This section presents the findings of the analyses conducted to address the research questions investigated within the 
study. Descriptive analyses were utilized to determine the level of ICT competency beliefs held by the teachers 
participating in the research. The values pertaining to the conducted analysis are provided in Table 5. 
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Table 5. Descriptive Statistics on Teachers' ICT Competency Beliefs 

Dimensions x̄  ss sh 

Information and Data Literacy 4.28  0.53 0.03 
Communication and Collaboration 4.20  0.53 0.03 
Digital Content Creation 3.83  0.84 0.05 
Safety and Security 4.12  0.59 0.03 
Problem-Solving 3.86  0.63 0.04 
Analyzing and Reflection 3.83  0.65 0.04 

Total 4.02  0.53 0.03 

Examination of Table 5 indicates that the average scores for teachers' ICT competency beliefs in the study range from 3.83 
to 4.28, with an overall average score of 4.02. Therefore, the teachers participating in the research possess ICT 
competency beliefs approaching a high level. 

A t-test analysis was applied to the dataset to determine whether the teachers' gender significantly differed in their beliefs 
about ICT competency. The statistics obtained following this analysis are presented in Table 6. 

Table 6. T-test Analysis Results of Teachers in the Study by Gender 

 
Dimensions 
 

Gender N x̄ ss t p η2 

Information and Data Literacy 
Male 154 4.42 0.53 

 4.62 0.01* 0.07 
Female 140 4.14 0.51 

Communication and 
Collaboration 

Male 154 4.31 0.53 
 3.77 0.01* 0.05 

Female 140 4.08 0.52 

Digital Content Creation 
Male 154 4.06 0.80 

 4.89 0.01* 0.08 
Female 140 3.59 0.83 

Safety and Security 
Male 154 4.22 0.58 

 3.12 0.02* 0.03 
Female 140 4.01 0.58 

Problem-Solving 
Male 154 4.01 0.66 

 4.63 0.01* 0.07 
Female 140 3.69 0.55 

Analyzing and Reflection 
Male 154 3.88 0.68 

 1.38 0.16 - 
Female 140 3.78 0.62 

Total 
Male 154 4.15 0.54 

 4.40 0.01* 0.06 
Female 140 3.88 0.48 

p<0.05* 

According to Table 6, the genders of the teachers participating in the study significantly differentiated their mean scores 
in Information Literacy (t=4.62), Communication and Collaboration (t=3.77), Digital Content Creation (t=4.89), Safety and 
Security (t=3.12), Problem-Solving (t=4.63), and the total score (t=4.40) regarding their ICT competency beliefs (p<0.05). 
All significant differences were found to be in favor of male teachers. In other words, male teachers have higher ICT 
competency beliefs than female teachers in these sub-dimensions. Moreover, considering Cohen's (1988) effect size 
criteria (0.01-0.06=small effect, 0.06-0.14=medium effect, 0.14-1=large effect), it can be said that the significant 
differences in the Information and Data Literacy, Digital Content Creation, and Problem-Solving sub-dimensions, as well 
as the entire scale, have a medium effect size. On the other hand, the significant differences in the Communication and 
Collaboration and Safety and Security sub-dimensions have a small effect size. Otherwise, it was determined that the 
mean scores of the Analyzing and Reflection sub-dimension did not differ significantly in terms of the gender variable 
(t=1.18, p>0.05). It can be suggested that gender does not constitute a significant difference for this sub-dimension. 
However, when considering the total mean scores, it can be inferred that gender is a variable that causes a significant 
difference. 

An ANOVA test was applied to the dataset to determine whether the school level at which the teachers in the study 
worked significantly differentiated their ICT competency beliefs. The values obtained from the analysis are shown in Table 
7. 
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Table 7. ANOVA Results of ICT Competency Beliefs Scale by School Level 

Dimensions 
 

Groups N x̄  sd F p η2 d 

Information and Data Literacy 

Primary School 138 4.22 0.54       

Middle School 108 4.32 0.53 2.50 0.09 - - 

High School 48 4.40 0.52     

Communication and Collaboration 

Primary School 138 4.16 0.52     

Middle School 108 4.20 0.57 0.82 0.45 - - 

High School 48 4.28 0.47       

Digital Content Creation 

Primary School 138 3.74 0.77     

Middle School 108 3.88 0.91 1.66 0.20 - - 

High School 48 3.98 0.84     

Safety and Security 

Primary School 138 4.06 0.57     

Middle School 108 4.16 0.60 1.16 0.31 - - 

High School 48 4.18 0.57     

Problem-Solving 

Primary School 138 3.77 0.58     

Middle School 108 3.90 0.65 1.90 0.56 - - 

High School 48 4.00 0.68     

Analyzing and Reflection 

Primary School 138 3.76 0.63     

Middle School 108 3.90 0.67 1.62 0.20 - - 

High School 48 3.88 0.63         
p<0.05* 

Examining Table 7, it is evident that the school-level variable does not reveal a significant difference in the mean scores 
of teachers' ICT competency beliefs (p > 0.05). In other words, whether teachers work in primary, middle, or high school 
does not significantly affect their ICT competency beliefs. 

An ANOVA test was conducted on the dataset to determine whether the ages of the teachers participating in the study 
significantly differentiated their ICT competency beliefs. In order to decide which post hoc test to perform, the 
homogeneity of the variances test result was examined, and Levene’s test results were not found at a significant difference 
level for all sub-dimensions (p>0.05). After the variances were found to be homogeneous, the Tukey test was preferred 
for multiple comparisons between groups. The TukeyHSD function, part of the base package in the R software, was used 
for this test. All values obtained from these analyses are presented in Table 8. 

 

Table 8. ANOVA Results of ICT Competency Beliefs Scale by Age 

 
Dimensions 
 
 

Groups N x̄  Sd F p η2 D 

Information and Data Literacy 

30 years and undera 66 4.14 0.50       

Between 31-40 yearsb 134 4.38 0.55 4.64 0.01* 0.03 b>a 

41 years and overc 94 4.26 0.52     

Communication and Collaboration 

30 years and undera 66 4.13 0.45     

Between 31-40 yearsb 134 4.28 0.57 2.69 0.07 - - 

41 years and overc 94 4.14 0.53     

Digital Content Creation 

30 years and undera 66 3.71 0.75     

Between 31-40 yearsb 134 3.95 0.94 2.26 0.10 - - 

41 years and overc 94 3.77 0.73     

Safety and Security 

30 years and undera 66 3.99 0.53     

Between 31-40 yearsb 134 4.20 0.59 3.03 0.05* 0.02 b>a 

41 years and overc 94 4.10 0.61     

Problem-Solving 

30 years and undera 66 3.71 0.45     

Between 31-40 yearsb 134 4.02 0.68 8.10 0.01* 0.05 b>a,c 

41 years and overc 94 3.74 0.62     

Analyzing and Reflection 

30 years and undera 66 3.74 0.50     

Between 31-40 yearsb 134 3.94 0.69 3.32 0.03* 0.02 - 

41 years and overc 94 3.75 0.68         

p<0.05* 
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According to Table 8, the age variable was found to be a significant factor in creating differences in the Information and 
Data Literacy, Safety and Security, Problem Solving, and Analyzing and Reflecting sub-dimensions (p<0.05). Considering 
the effect size of these significant differences, it is noticed that all significant differences are at a small effect level (Cohen, 
1988). Examining Table 8, it is evident that in the Information and Data Literacy and Safety and Security sub-dimensions, 
teachers aged 31-40 hold significantly higher ICT competency beliefs compared to teachers aged 21-30 (p<0.05). On the 
other hand, in both sub-dimensions, no significant difference was observed in ICT competency beliefs between teachers 
aged 41 and over and those aged 21-30 and 31-40 (p>0.05). However, in the Problem-Solving sub-dimension, it was 
determined that teachers aged 31-40 have significantly higher ICT competency beliefs compared to both teachers aged 
21-30 and teachers aged 41 and over (p<0.05). Furthermore, for the Problem-Solving sub-dimension, no significant 
difference was found between the ICT competency beliefs of teachers aged 21-30 and teachers aged 41 and over (p>0.05). 
Finally, no significant difference was detected between the age groups of teachers in the Analyzing and Reflection sub-
dimension (p>0.05). 

An ANOVA test was conducted on the dataset to determine whether the teachers' subject areas in the study significantly 
differentiated their ICT competency beliefs. In addition, since the variances were homogeneous, as indicated by the results 
of Levene's test, the Tukey test, one of the post hoc analyses, was applied to determine the differences between the 
groups, and all the values obtained are shown in Table 9. 

 

Table 9. ANOVA Results of ICT Competency Beliefs Scale by Their Branches 

 
Dimensions 
 
 

Groups N x̄  sd F p η2 d 

Information and Data Literacy 

PSTa 116 4.25 0.55       

ITTb 44 4.68 0.49 15.25 0.01* 0.09 b>a,c 

Othersc 134 4.19 0.49     

Communication and Collaboration 

PSTa 116 4.19 0.51     

ITTb 44 4.56 0.49 13.92 0.01* 0.09 b>a,c 

Othersc 134 4.09 0.52     

Digital Content Creation 

PSTa 116 3.77 0.76     

ITTb 44 4.51 0.75 19.00 0.01* 0.12 b>a,c 

Othersc 134 3.67 0.83     

Safety and Security 

PSTa 116 4.08 0.59     

ITTb 44 4.46 0.55 8.92 0.01* 0.06 b>a,c 

Othersc 134 4.05 0.56     

Problem-Solving 

PSTa 116 3.78 0.58     

ITTb 44 4.43 0.63 25.21 0.01* 0.15 b>a,c 

Othersc 134 3.74 0.57     

Analyzing and Reflection 

PSTa 116 3.78 0.64     

ITTb 44 4.43 0.74 4.70 0.01* 0.03 b>a,c 

Othersc 134 3.74 0.62         

(PST=Primary School Teachers, ITT=Information Technologies Teachers) p<0.05* 

According to Table 9, it was determined that the branches variable caused significant differences in all sub-dimensions of 
the ICT competency beliefs scale (p<0.05). When examining the eta-squared values of the significant differences, it is 
observed that there is a medium level effect in the Information and Data Literacy, Communication and Collaboration, 
Digital Content Creation, and Safety and Security sub-dimensions. Additionally, it is noticed that the Analyzing and 
Reflection sub-dimension has a low-level effect, while the Problem-Solving sub-dimension has a high-level effect (Cohen, 
1988). Table 9 shows that in all sub-dimensions of the ICT competency scale, the ICT competency beliefs of teachers whose 
branches are Information Technologies were higher than those of teachers whose branches are primary teaching and 
other branches (p<0.05). Similarly, no significant difference was found between the ICT competency beliefs of teachers 
whose branches are primary teaching and those of teachers in other subject areas in all sub-dimensions (p>0.05). 

4. Discussion and Conclusion 

This study aimed to determine the levels of teachers' beliefs regarding their information and communication technology 
(ICT) competency. Based on the results, teachers' beliefs about their ICT competency are close to a high level. When the 
sub-dimensions of the scale are examined, teachers' skills in "Digital Content Creation," "Problem-Solving," and "Analyzing 
and Reflection" were found to be lower compared to other sub-dimensions. In a digitalizing world, teachers are expected 
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to stay current with technological developments, be technologically literate, and possess the skills to effectively integrate 
technology into their lessons (International Society for Technology in Education, 2020). Teachers' beliefs about ICT 
competency are crucial for the successful integration of digital technology into teaching and learning environments 
(Petko, Prasse, & Cantieni, 2018). The high level of teachers' ICT competency is a positive outcome for education. 
Especially during the COVID-19 pandemic, it is expected that teachers' ICT competency levels will be high due to the 
continuation of schools through distance education. However, when examining the sub-dimensions specifically, it is 
evident that teachers' skills, such as creating digital content and solving problems encountered in the digital environment, 
remain at a medium level. A review of the literature reveals other studies that found teachers' problem-solving skill levels 
to be at a medium level (Demirtaş & Dönmez, 2008; Seferoğlu & Akbıyık, 2005; Özçelik & Kurt, 2007; Govender & 
Govender, 2009; Pekdoğan, 2020; Şahin & Göçer, 2013). This situation indicates that although teachers are competent in 
using technology and proficient in its application, they have relative deficiencies in integrating technology into various 
situations and in knowing how to overcome new challenges they encounter. 

Whether teachers' ICT competency belief levels differed based on their gender was investigated, and it was found that 
teachers' ICT competencies differed significantly based on the gender variable. Male teachers' ICT competency levels were 
higher than those of female teachers in all dimensions except for the "Analyzing and Reflection" dimension. Morris and 
Venkatesh (2000) found in their research that the technology adaptation process differs by gender. This finding aligns 
with the observation that ICT competencies differ by gender. Furthermore, the literature review indicates that gender is 
a significant variable for technology use and that various studies are finding significant differences in technology use in 
favor of male teachers based on gender (Altun, 2013; Gedik, 2017; Gözel, 2022; Hiçyılmaz, 2018; Hosseini & Kamal, 2012; 
Karakaya, 2013; Kartal et al., 2018; Mutluoğlu, 2012; Sarıkoç, 2018; Scherer & Siddig, 2015; Şahin & Göçer, 2013; Şahin & 
Namlı, 2019). The findings of the present study align with previous research, indicating a negative correlation between 
teachers’ ICT competency levels and their technostress levels. In other words, as teachers’ ICT efficacy increases, their 
experience of technostress tends to decrease. This inverse relationship has been reported in various studies across 
different contexts (Abilleira et al., 2021; Arslan, 2022; Çoklar & Şahin, 2011; Jena & Mahanti, 2014; Marchiori, Mainardes 
& Rodrigues, 2019; Merchan & Lopez-Arquillos, 2021; Shepherd, 2004; Syvänen et al., 2016; Tarafdar et al., 2011). These 
findings suggest that enhancing teachers’ digital competencies may serve as a protective factor against the negative 
psychological impacts associated with technology use in educational settings. In addition to the general trend, the study 
also revealed gender-based differences in technostress levels. Specifically, female teachers were found to experience 
significantly higher levels of technostress compared to their male counterparts. This result supports previous findings in 
the literature, which have reported similar gender disparities (e.g., Shepherd, 2004; Syvänen et al., 2016). Possible 
explanations for this pattern may include differences in access to technological resources, self-efficacy perceptions 
regarding ICT use, or varying levels of institutional and social support. These differences underscore the importance of 
considering gender-responsive strategies when developing professional development programs aimed at enhancing ICT 
competency and mitigating technostress among educators.  

This research investigated whether teachers' ICT competency beliefs differed based on their school levels, and the findings 
revealed no significant difference in teachers' ICT competencies across different school levels. Several studies in the 
literature corroborate these findings (Akdemir, 2019; Köroğlu & Demiriz, 2015; Öztuzcu, 2022; Yalçınkaya & Özkan, 2014). 
One potential reason for this lack of differentiation across school levels is thought to be the presence of educational 
technology projects such as the FATIH Project in Education. This project, undertaken through the Ministry of National 
Education, involves various steps aimed at promoting equal opportunity in education. Hardware, such as interactive 
whiteboards, network infrastructure, and VPN internet access, is installed in schools, providing the same services across 
all school levels. In addition, portals such as EBA (Education Information Network) and ÖBA (Teacher Information 
Network) continue to support all teachers with interactive content. Moreover, teachers' access to professional 
development programs and in-service training, regardless of their teaching level, may contribute to a standard in this 
context. Even with changes in school levels, the equal provision of professional development opportunities, the utilization 
of similar technological tools, and the overall digitalization of educational processes prevent significant differences from 
emerging between levels. 

This study investigated whether teachers' beliefs about their ICT competency differed based on their age, and the findings 
revealed a significant difference in teachers' ICT competencies across different age groups. According to the obtained 
results, teachers aged 31-40 had higher ICT competency beliefs than teachers in other age groups. Teachers in the 31-40 
age group, having gained experience in the profession, know how to use and integrate technology into their teaching 
processes effectively. Teachers aged 41 and over may have spent some periods of their professional lives without 
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technology. As changing habits can be challenging, teachers at this level of seniority may exhibit more resistance to digital 
transformation. Similar findings were observed in the studies by Akdemir (2019), Dikmen et al. (2021), Güney (2021), and 
Kocaoğlu (2013). Conversely, Çetin and Güngör (2014), Hakkari, Tüysüz, and Atalar (2016), Köroğlu and Demiriz (2015), 
Öztuzcu (2022), Seferoğlu and Akbıyık (2005), and Teo and Milutinovic (2015) found no significant differences related to 
the age variable. 

This study investigated whether teachers' beliefs about their ICT competency differed based on their branch, and the 
findings revealed a significant difference in teachers' ICT competencies across different branches. According to these 
findings, Information technology teachers have higher ICT competency beliefs than primary school teachers and teachers 
from other branches. Several studies in the literature align with these findings (Çok & Günbatar, 2022; Özçelik & Kurt, 
2007; Öztuzcu, 2022; Sarıkoç, 2018; Şahin & Göçer, 2013). Information Technology teachers, due to their field, constantly 
engage with technology. Influenced by the curriculum, they increase their interaction with technology and have 
continuous opportunities for practice. Given their training and field of expertise, the high ICT competency beliefs of 
Information Technologies teachers are considered an expected outcome. 

In this research, teachers' beliefs about their ICT competency were examined through quantitative analyses in light of 
various variables. Further research could explore in detail how teachers integrate technology into their lessons and 
whether this technology integration varies across different variables within classroom practices. It has been shown that 
teachers with high levels of information and communication technology (ICT) skills are more inclined towards integrating 
technology into their teaching processes (Hammond et al., 2009). In this context, in-service training is recommended to 
enhance the ICT competencies of newly appointed, experienced, and female teachers. 

6. References 

Abilleira, M. P., Rodicio-García, M. L., Ríos-de Deus, M. P., Mosquera-González, M. J. (2021). Technostress in Spanish University 
Teachers During the COVID-19 Pandemic. Frontiers in Psychology, 12, 496. https://doi.org/10.3389/fpsyg.2021.617650 

Akdemir, G. (2019). Öğretmenlerin Bilgi ve İletişim Teknolojilerine Yönelik Tutumları ve Öz Yeterliklerinin İncelenmesi: Çanakkale İli 
Çan İlçesi Örneği. Yayımlanmamış Yüksek Lisans Tezi. Gazi Üniversitesi, Eğitim Bilimleri Enstitüsü, Ankara. 

Altun, T. (2013). Examination of Classroom Teachers' Technological Pedagogical and Content Knowledge Based on Their 
Demographic Profiles. Croatian Journal of Education, 15(2), 365–397. https://hrcak.srce.hr/en/105557 

Angeli, C., & Valanides, N. (2009). Epistemological and methodological issues for the conceptualization, development, and 
assessment of ICT-TPACK: Advances in technological pedagogical content knowledge. Computers & Education, 52(1), 154-
168. https://doi.org/10.1016/j.compedu.2008.07.006 

Arslan, H. (2022). Öğretmenlerin Problem Çözme Becerileri İle Teknostres Düzeyleri Arasındaki İlişkinin İncelenmesi. Yayımlanmamış 
Doktora Tezi. Anadolu Üniversitesi, Eğitim Bilimleri Enstitüsü, Eskişehir. 

Bardakçı, S. (2018). Eğitimde BİT entegrasyonu ve Türkiye’deki uygulamalar. A. A. Kurt (Ed.), Öğretim teknolojilerinin temelleri (ss. 
49-73). Nobel Yayıncılık. 

Bates, A. W. (2015). Teaching in a Digital Age: Guidelines for Designing Teaching and Learning.: Tony Bates Associates Ltd. 

Birisci, S., & Kul, E. (2019). Predictors of technology integration self-efficacy beliefs of pre-service teachers. Contemporary 
Educational Technology, 10(1), 75-93. https://doi.org/10.30935/cet.512537 

Bozdağ, Ç. (2017). Almanya ve Türkiye’de okullarda teknoloji entegrasyonu: E-Twinning örneği üzerine karşılaştırmalı bir inceleme. 
Ege Eğitim Teknolojileri Dergisi, 1(1), 42-64. https://dergipark.org.tr/en/pub/eetd/issue/29867/301105 

Cohen, J. (1988). Statistical power analysis for the behavioral sciences, 2nd ed. Erlbaum. 

Çetin, O. & Güngör, B. (2014). İlköğretim öğretmenlerinin bilgisayar öz-yeterlik inançları ve bilgisayar destekli öğretime yönelik 
tutumları. Ondokuz Mayıs Üniversitesi Eğitim Fakültesi Dergisi, 33(1), 55-77. https://doi.org/10.7822/egt206 

Çok, C., & Günbatar, M. S. (2022). Covid-19 pandemisi sürecinde öğretmenlerin uzaktan eğitime ilişkin öz-yeterlik algıları. Eğitim 
Teknolojisi Kuram ve Uygulama, 12(1), 57-81. https://doi.org/10.17943/etku.942850 

Çoklar, N. A., & Odabaşı, H. F. (2009). Eğitim Teknolojisi Standartları Açısından Öğretmen Adaylarının Ölçme ve Değerlendirme Öz 
Yeterliliklerinin Belirlenmesi. Ahmet Keleşoğlu Eğitim Fakültesi Dergisi, 27, 1-16.  



Journal of Innovative Education Studies – JIES, 2025, 6(1), 1-13. Arslan, Gullu & Akçay 

11 
 

Çoklar, A. N., & Sahin, Y. L. (2011). Technostress levels of social network users based on ICTs in Turkey. European Journal of Social 
Sciences, 23(2), 171-182. 

Demirtaş, H., & Dönmez, B. (2008). Ortaöğretimde görev yapan öğretmenlerin problem çözme becerilerine ilişkin algıları. İnönü 
Üniversitesi Eğitim Fakültesi Dergisi, 9(16), 177-198. 

Dikmen, G., Akyıl, E., & Akçay, A. O. (2021). Sınıf öğretmenlerinin bilgisayar ve internet kullanımı öz yeterlik algılarının incelenmesi. 
Uluslararası Liderlik Eğitimi Dergisi, 1(1), 16-25. 

Doğan, C. D., & Uluman, M. (2016). İstatistiksel veri analizinde R yazılımı ve kullanımı. İlköğretim Online, 15(2), 615-634. 
https://doi.org/10.17051/io.2016.24991 

Emezirinwune, M., Babatunde, D., Emezirinwune, D., & Denwigwe, I. (2024). The role of information and communication 
technologies in university education: Taxonomies, perspectives, and challenges. World Scientific News, 192,289-309. 
https://worldscientificnews.com/wp-content/uploads/2024/04/WSN-192-2024-289-309.pdf 

Gaurino, J. B., & Estrellado, M. E. L. (2023). Performance level of grade five pupils in ınformation and communication technology. 
United International Journal for Research & Technology, 4(3), 71-82. 

Gay. L. R., & Airasian. P. (2000). Educational research: Competencies for analysis and application. (6th ed.). Prentice-Hall. Inc. 

Gedik, O. (2017). Sınıf eğitimi öğretmen adaylarının teknolojik pedagojik içerik bilgileri ve bilgisayar destekli eğitime ilişkin 
tutumlarının incelenmesi. Yayımlanmamış Yüksek Lisans Tezi, Gaziosmanpaşa Üniversitesi, Eğitim Bilimleri Enstitüsü, Tokat. 

Genç, S., & Eryaman, M. (2013). Değişen Değerler ve Yeni Eğitim Paradigması. Celal Bayar Üniversitesi Sosyal Bilimler Enstitüsü 
Sosyal Bilimler Dergisi, 11, 89-102. 

Govender, D., & Govender, I. (2009). The relationship between information and communications technology (ICT) integration and 
teachers’ self-efficacy beliefs about ICT. Education as Change, 13(1), 153–165. https://doi.org/10.1080/16823200902943346 

Gorder, L. M. (2008). A study of teacher perceptions of instructional technology integration in the classroom. Delta Pi Epsilon 
Journal, 50(2). 

Gözel, R. (2022). Sınıf öğretmenlerinin eğitimde bilgi teknolojileri kullanımı öz yeterlikleri ile teknolojik pedagojik içerik bilgileri 
arasındaki ilişkinin incelenmesi. Yayımlanmamış Yüksek Lisans Tezi, Aydın Adnan Menderes Üniversitesi, Eğitim Bilimleri 
Enstitüsü, Aydın. 

Güney, İ. (2021). Öğretmenlerin bilişim teknolojileri öz yeterlik algıları ile uzaktan eğitime yönelik tutumları arasındaki ilişki. 
Yayımlanmamış Yüksek Lisans Tezi, Atatürk Üniversitesi, Eğitim Bilimleri Enstitüsü, Erzurum. 

Gürkan, G. (2023). Matematik ve fen bilimleri eğitiminde yeni yaklaşımlar “21. Yüzyıl becerileri”. Efe Akademik Yayıncılık.  

Hakkari, F., Tüysüz, C., & Atalar, T. (2016). Öğretmenlerin bilgisayar yeterlikleri ve öğretimde teknoloji kullanımına ilişkin algılarının 
çeşitli değişkenler bakımından incelenmesi. Bayburt Eğitim Fakültesi Dergisi, 10(2), 460-481. 

Hammond, M., Fragkouli, E., Suandi, I., Crosson, S., Ingram, J., Johnston-Wilder, P., Kingston, Y., Pope, M. ve Wray, D. (2009). What 
happens as student teachers who made very good use of ICT during pre-service training enter their first year of teaching? 
Teacher Development, 13(2), 93–106. https://doi.org/10.1080/13664530903043939 

Hiçyılmaz, Y. (2018). Görsel Sanatlar Öğretmen Adaylarının Teknolojik Pedagojik İçerik Bilgisi Öz Yeterlikleri. Yayımlanmamış Doktora 
Tezi, 19 Mayıs Üniversitesi, Eğitim Bilimleri Enstitüsü, Samsun. 

Hong, N. X., & Phan, N. T. T. (2020). Students' self-efficacy beliefs and TOEIC achievements in the Vietnamese context. International 
Journal of Instruction, 13(4), 67-86. https://doi.org/10.29333/iji.2020.1345a 

Hosseini, Z. and Kamal, A. (2012). A Survey on pre-service and ın-service teachers' perceptions of technological pedagogical content 
knowledge (TPCK). The Malaysian Online Journal of Educational Technology, 1(2), 1-7. 

Jena, R. K., Mahanti, P. K. (2014). An empirical study of Technostress among Indian academicians. International Journal of Education 
and Learning, 3(2), 1-10. http://dx.doi.org/10.14257/ijel.2014.3.2.01 

Johnson. B. & Christensen. L. (2014). Nicel, nitel ve karma araştırma. (Çev.Türkdoğan. A.). Eğitim araştırmaları (nicel, nitel ve karma 
yaklaşımlar) içinde (ss. 31–56). Eğiten Kitap. 

https://doi.org/10.17051/io.2016.24991


Journal of Innovative Education Studies – JIES, 2025, 6(1), 1-13. Arslan, Gullu & Akçay 

12 
 

Karakaya, Ç. (2013). Fatih Projesi kapsamında pilot okul olarak belirlenen ortaöğretim kurumlarında çalışan kimya öğretmenlerinin 
teknolojik pedagojik alan bilgisi yeterlikleri. Yayımlanmamış Yüksek Lisans Tezi, Gazi Üniversitesi, Eğitim Bilimleri Enstitüsü, 
Ankara. 

Kartal, O. Y., Temelli, D. & Şahin, Ç. (2018). Ortaokul matematik öğretmenlerinin bilişim teknolojileri öz-yeterlik düzeylerinin cinsiyet 
değişkenine göre incelenmesi. Kuramsal Eğitimbilim Dergisi (Journal of Theoretical Educational Science), 11(4), 922–943. 
https://doi.org/10.30831/akukeg.410279 

Kocaoğlu, B. Ü. (2013). Lise öğretmenlerinin fatih projesi teknolojilerini kullanmaya yönelik öz-yeterlik inançları: Kayseri ili örneği. 
Yayımlanmamış Yüksek Lisans Tezi, Sakarya Üniversitesi, Eğitim Bilimleri Enstitüsü, Sakarya. 

Köroğlu, A. Y. & Demiriz, S., (2015). Okul öncesi öğretmenlerinin bilişim teknolojileri öz yeterlik algıları teknolojik araç gereç kullanım 
tutumları ve bireysel yenilikçilik düzeylerinin incelenmesi. Eğitim Teknolojileri Araştırmaları Dergisi, 6(1), 1-27. 

Marchiori, D. M., Mainardes, E. W., Rodrigues, R. G. (2019). Do individual characteristics influence the types of technostress 
reported by workers?. International Journal of Human-Computer Interaction, 35(3), 218–230. 
https://doi.org/10.1080/10447318.2018.1449713 

MEB, (2017). Öğretmenlik Mesleği Genel Yeterlikleri. 
https://oygm.meb.gov.tr/meb_iys_dosyalar/2017_12/11115355_yyretmenlyk_mesleyy_genel_yeterlyklery.pdf  

Merchan, M. D. C. R., & Lopez-Arquillos, A. (2021). Management of technostress in teachers as occupational risk in the context of 
COVID-19. The 3rd International Electronic Conference on Environmental Research and Public Health. 11-25 January 2021. 
https://doi.org/10.3390/ECERPH-3-08999 

Minamatov, Y. E. O. G. L., & Nasirdinova, M. H. Q. (2022). Application of ICT in education and teaching technologies. Scientific 
Progress, 3(4), 738-740. 

Morris, M. G., Venkatesh, V. (2000). Age differences in technology adoption decisions: Implications for a changing workforce. 
Personnel Psychology, 53(2), 375–403. https://doi.org/10.1111/j.1744-6570.2000.tb00206.x 

Mutluoğlu, A. (2012). İlköğretim matematik öğretmenlerinin öğretim stili tercihlerine göre teknolojik pedagojik alan bilgilerinin 
incelenmesi. Yayımlanmamış Yüksek Lisans Tezi, Necmettin Erbakan Üniversitesi, Eğitim Bilimleri Enstitüsü, Konya. 

Özçelik, H. & Kurt, A. A. (2007). Primary school teachers’ computer self efficacies: sample of Balıkesir. Elementary Education Online, 
6(3), 441-451. 

Öztuzcu, Ö. (2022). COVID-19 Salgını Sürecinde Öğretmenlerin Bilişim Teknolojileri Öz-Yeterlik İnançları, Yayımlanmamış Yüksek 
Lisans Tezi, Balıkesir Üniversitesi, Eğitim Bilimleri Enstitüsü, Balıkesir. 

Patton, M. Q. (2018). Nitel Araştırma ve Değerlendirme Yöntemleri, (Çeviri Ed: Bütün, M. ve Demir, S.B.). 2. Baskı. Pegem Akademi. 

Pekdoğan, S. (2020). Okul öncesi öğretmenlerinin fen öğretimine yönelik tutumlarının problem çözme becerilerini yordama gücü. 
Erken Çocukluk Çalışmaları Dergisi, 4(3), 567-582. https://doi.org/10.24130/eccd-jecs.1967202043167 

Revelle, W. (2022). Psych: Procedures for Personality and Psychological Research, Northwestern University, Evanston, Illinois, USA. 

Rosseel, Y. (2012). lavaan: An R Package for Structural Equation Modeling. Journal of Statistical Software, 48(2), 1–36. 1 
https://doi.org/0.18637/jss.v048.i02 

Rubach, C., & Lazarides, R. (2021). Addressing 21st-century digital skills in schools–Development and validation of an instrument to 
measure teachers' basic ICT competence beliefs. Computers in Human Behavior, 118, 106636. 
https://doi.org/10.1016/j.chb.2020.106636 

Sabic, J., Baranovic, B., & Rogosic, S. (2022). Teachers’ self-efficacy for using information and communication technology: The 
interaction effect of gender and age. Informatics in Education, 21(2), 353–373. https://doi.org/10.15388/infedu.2022.11 

Sarıkoç, Z. (2018). Öğretmenlerin etik olmayan bilgisayar kullanım davranışları ile bilgisayar öz yeterlik algıları arasındaki ilişkinin 
incelenmesi. Yayımlanmamış Yüksek Lisans Tezi, Ankara Üniversitesi, Eğitim Bilimleri Enstitüsü, Ankara. 

Scherer, R., & Siddiq, F. (2015). Revisiting teachers’ computer self-efficacy: A differentiated view on gender differences. Computers 
in Human Behavior, 53, 48–57. https://doi.org/10.1016/j.chb.2015.06.038 

https://oygm.meb.gov.tr/meb_iys_dosyalar/2017_12/11115355_yyretmenlyk_mesleyy_genel_yeterlyklery.pdf
https://doi.org/10.1016/j.chb.2020.106636


Journal of Innovative Education Studies – JIES, 2025, 6(1), 1-13. Arslan, Gullu & Akçay 

13 
 

Seferoğlu, S. S. & Akbıyık, C. (2005). İlköğretim öğretmenlerinin bilgisayara yönelik öz-yeterlik algıları üzerine bir çalışma. Eğitim 
Araştırmaları-Eurasian Journal of Educational Research, 19, 89-101. 

Schermelleh-Engel, K., Moosbrugger, H., & Müller, H. (2003). Evaluating the fit of structural equation models: Tests of significance 
and descriptive goodness-of-fit measures. Methods of Psychological Research Online. (8), 23–74. 

Shepherd, S. S. G. (2004). Relationships between computer skills and technostress: How does this affect me?. Proceedings of the 
2004 ASCUE Conference, Myrtle Beach, South Carolina. 

Syvänen, A., Mäkiniemi, J. P., Syrjä, S., Heikkilä-Tammi, K., & Viteli, J. (2016). “When Does the Educational Use of ICT Become a 
Source of Technostress for Finnish Teachers?" International Journal of Media, Technology and Lifelong Learning, 95-109. 
https://doi.org/10.7577/seminar.2281 

Şahin, H., & Göçer, G. (2013). İlköğretim okullarında görev yapan öğretmenlerin bilgisayar öz-yeterliklerinin incelenmesi. Ahi Evran 
Üniversitesi Kırşehir Eğitim Fakültesi Dergisi (KEFAD), 14(3), 131-146. 

Şahin, M. C., & Arslan, N., N. (2019). Öğretmen adaylarının eğitimde teknoloji kullanma tutumlarının incelenmesi. Turkish Journal of 
Social Research/Türkiye Sosyal Araştırmalar Dergisi, 23(1), 95-112. 

Tarafdar, M., Tu, Q., Ragu-Nathan, B. S., & Ragu-Nathan, T. S. (2011). Crossing to the Dark Side: Examining Creators, Outcomes, and 
Inhibitors of Technostress. Communications of the ACM, 54(9), 113-120. 

Team, R. C. (2020). R: A language and environment for statistical computing. R Foundation for Statistical Computing: Vienna, Austria. 

Teo, T., & Milutinovic, V. (2015). Modeling the intention to use technology for teaching mathematics among pre-service teachers in 
Serbia. Australasian Journal of Educational Technology, 31(4), 363–380. https://doi.org/10.14742/ajet.1668 

Yalçınkaya, Y. & Özkan, H. H. (2014). Ortaöğretim öğretmenlerinin etkileşimli tahta kullanımına yönelik öz yeterlikleri. Mehmet Akif 
Ersoy Üniversitesi Eğitim Fakültesi Dergisi, 1(29), 69-91. 

Qazi, A., Raj, R. G., Tahir, M., Cambria, E., & Syed, K. B. S. (2014). Enhancing business intelligence by means of suggestive reviews. 
The Scientific World Journal. https://doi.org/10.1155/2014/879323 

Zuppo, C. M. (2012). Defining ICT in a boundaryless world: The development of a working hierarchy. International Journal of 
Managing Information Technology, 4(3), 13–22. https://doi.org/10.5121/ijmit.2012.4302 

 

Conflict of Interest 

It has been reported by the authors that there is no conflict of interest. 

ORCID 

Author 1: Halit ARSLAN  http://orcid.org/0000-0003-0689-4669  

Author 2: Hasan GÜLLÜ  http://orcid.org/0000-0003-1893-8817  

Author 3: Ahmet Oğuz AKÇAY  http://orcid.org/0000-0003-2109-976X 

Recommending Citing:  

Arslan, H., Gullu, H. & Akçay, A. (2025).  Teachers' Information and Communication Technologies Efficacy Beliefs.  
Journal of Innovative Education Studies – JIES, 2025, 6(1), 1-13. 

https://doi.org/10.1155/2014/879323
https://doi.org/10.1155/2014/879323
https://doi.org/10.1155/2014/879323
http://orcid.org/0000-0003-0689-4669
http://orcid.org/0000-0003-1893-8817
http://orcid.org/0000-0003-2109-976X

