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ABSTRACT: The study explored the digital competence among Culture 
and Arts preservice teachers and the contributions of ICT self-efficacy, 
collegial collaboration, and infrastructural support using a mixed-
methods, explanatory sequential design. In the quantitative phase, 53 
preservice teachers completed a validated survey. A questionnaire 
based on the “Digital competence of educators (DigCompEdu)” was 
used in this research. Quantitative results showed high overall levels of 
digital competence, ICT self-efficacy, collegial collaboration, and 
infrastructural support, with no significant gender differences across 
variables. Furthermore, significant relationships between digital 
competence and ICT self-efficacy and between digital competence and 
collegial collaboration were found, whereas infrastructural support 
was not significantly correlated with digital competence. In qualitative 
phase, a semi structured interview was conducted with five 
participants from the survey sample. Thematic analysis identified self-
directed learning, formal education and social support, and academic-
driven digital exposure as key explanatory factors. These findings 
underscore the importance of fostering ICT self-efficacy and 
collaborative learning environment for teacher preparation programs, 
particularly within Culture and Arts education programs, offering 
evidence-based direction for strengthening preservice teachers’ digital 
readiness. 
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I. Introduction 

The rapid advancement of technology in the 21st century has also transformed educational 
landscapes, in which there has been a growing focus on digital competence as a requirement for all 
teachers (Alieto et al., 2024; Momdjian et al., 2025). In recent decades, a substantial body of research 
has shown that integrating information and communication technology (ICT) in education enhances 
student engagement, facilitates innovative pedagogical approaches, and improves overall learning 
outcomes (Almerich et al., 2024; Komar et al., 2022; Misut & Pokorny, 2015). Consequently, digital 
competence is used as a term referred to as the effective use of digital knowledge, skills, and attitudes. 
It is one of the most important components of ICT integration in classrooms (Pozas et al., 2021). Several 
studies have also emphasized that the enhanced digital competence of educators and the ability to use 
information and communication technology (ICT) in instruction as 21st century skills are crucial for 
facilitating and supporting the learning of students (Israel et al., 2015; Ottenbreit-Leftwich et al., 2018; 
Tomcyzk & Fedeli, 2022). The increasing reliance on ICT in teaching and learning has led to growing 
expectations for future educators to develop and be equipped with digital self-efficacy and digital 
literacy for evolving technological contexts (Rubach, 2021). 

Although many teacher education programs have to meet the ever-increasing need for preservice 
teachers to acquire digital competences (Momdjian et al., 2025), discrepancies in the digital 
competence levels of teachers remain a pressing issue, as they contribute to widening educational 
inequalities among schools (Yoon, 2022). According to previous studies (Instefjord & Munthe, 2017; 
Fang et al., 2024), one of the crucial factors hindering preservice teachers’ effective use of technologies 
is barriers related to internal factors (constructivist beliefs, attitudes toward teaching, ICT equipment, 
and confidence) and external factors such as resources, training, and infrastructure. Self-efficacy 
beliefs for technological use have been widely accepted by researchers as a significant determinant of 
technology competencies (Abbitt, 2011; Birisci & Kul, 2019). According to Dai (2023), the lack of ICT 
facilities can be very challenging for teachers who long use high-tech equipment for teaching, so having 
enough technological resources is one of the most important prerequisites for ICT integration in the 
school setting. 

In light of this, owing to global digitalization trends, educational institutions have increasingly 
emphasized the importance of digital competence in preservice teacher training programs. Various 
policies and frameworks, such as the European Framework for the Digital Competence of Educators 
(DigComEdu) and UNESCO’s guidelines on ICT education, emphasize the necessity of digital literacy in 
all educational fields (Vuorikari et al., 2016). 

In addition, scholars have investigated the digital competence of in-service teachers (Lucena et al., 
2019; Fraile et al., 2018; Krumsvik et al., 2016) and preservice teachers (Cebi and Reisoglu, 2019; Dai, 
2023; Elstad & Christophersen, 2017; Hoang, 2024; Krumsvik et al., 2016; Martin et al., 2019). With 
respect to the studies conducted among preservice teachers, most of these were preservice teachers 
who specialize in computer education and instructional technologies (Cebi and Reisoglu, 2019), 
humanities, social sciences, mathematics and natural sciences (Elstad & Christophersen, 2017), English 
(Dai, 2023; Hoang, 2024), and future elementary grade teachers (Casillas-Martin et al., 2019). 

Noticeably, would-be culture and arts education teachers are underserved by research, particularly 
in the context of ICT self-efficacy, collegial collaboration, and infrastructural support. Most existing 
studies focus on the technological integration of general education, leaving a gap in understanding 
what factors significantly affect the digital competence of preservice teachers. Furthermore, digital 
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competence is not solely dependent on an individual’s technical skills but also shaped by external 
factors such as collegial collaboration and infrastructural support. Studies have shown that teachers 
who engage in professional learning communities and collaborative environments tend to have higher 
levels of ICT confidence and competence (Fang et al., 2024; Shah, 2012). Additionally, access to digital 
resources and institutional support are critical components of digital competence that should be 
studied. As noted by previous studies, the successful use of digital tools is related to actions taken at 
the school level, such as the development of ICT plans and ICT support and infrastructure (Badia et al., 
2014; Tondeur et al., 2008). 

Therefore, this study aims to investigate how culture and art preservice teachers perceive their ICT 
self-efficacy, the role of collegial collaboration, and the availability of infrastructural support in 
developing their digital competence to address this knowledge gap and population gap. By 
investigating these factors, this study seeks to provide insights into specific challenges and 
opportunities faced by future educators in the field of culture and arts, offering practical 
recommendations for teacher education programs, helping institutions design more effective training, 
improving access to digital resources, and fostering collaborative learning environments that enhance 
digital competence among future culture and arts educators. This proposed study aims to enhance the 
understanding of digital competence in the context of culture and arts education, benefiting educators 
and researchers. 

 

Research Questions 

This research aims to explore culture and arts preservice teachers’ digital competence in terms of 
their self-efficacy in ICT use and their perceptions of collegial collaboration and infrastructural 
support. The research is guided by the following questions: 

1. What are the respondents’ perceived levels of digital competence, ICT self-efficacy, collegial 
collaboration, and infrastructural support? 

2. Is there a significant difference in the respondents’ perceived level of digital competence, ICT 

self-efficacy, collegial collaboration, and infrastructural support when the data are grouped 

across genders? 

3. Is there a significant relationship between respondents’ digital competency and ICT self-

efficacy, collegial collaboration, and infrastructural support? 

4. What are the reasons that contribute to the high level of the respondents’ digital competence? 
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II. Review of Related Literature 
 

Digital Competence 

Digital competence has been widely discussed and has many approaches in the literature. The 
term ICT competency has been used interchangeably with ICT literacy (Li, 2021), digital competency 
(Krumsvik, 2014), digital literacy (Borthwick & Hansen, 2017), information literacy, digital skills, 
technology skills, and IT skills (Potyrala & Tomczyk, 2021). Among these ideas, many studies have been 
conducted on digital literacy as a crucial component to adapt in the digital age (Yoon, 2022). Basic 
components for citizens in the digital age should go beyond basic learning of basic digital skills and 
instead incorporate a variety of perspectives, such as creative thinking, communication, cooperation, 
and ethics (Roll & Ifenthaler, 2021). Since 2010, digital competence has been defined as not only the 
ability to use digital tools but also attitudes toward and perspectives on digitalization. For instance, 
Vuorikari et al. (2016) presented the idea of digital competence for citizens, stressing the importance 
of information literacy and digital content creation as well as attitudes and viewpoints regarding 
privacy, copyright compliance, and digital culture. 

Digital competence is recognized as a crucial skill for 21st century teachers, which includes 
knowing how to use information and communication technology (ICT) in the classroom, and it is one 
of the key skills that teaching staff should possess (Potyrala & Tomczyk, 2021; Sang et al., 2010). Digital 
competencies are considered part of 21st century skills, and for students to acquire those competencies, 
it is necessary that future educators develop those digital competencies (Karakoyun & Lindberg, 2022). 
This idea highlights the importance of developing digital competencies as a critical component of 
preservice teacher training for future practice (Howard et al., 2021). After the 21st century, digital 
competence became essential as a basic skill not only in society but also in schools (Yoon, 2022). 
Among the several theoretical frameworks developed to measure digital competence, the European 
Digital Competence Framework (DigCompEdu) has been widely used, as it identifies key areas such as 
information and data literacy, communication and collaboration, digital content creation and problem 
solving (Punie et al., 2013). 

Several studies have assessed the digital competence of preservice teachers and in-service 
teachers and highlighted several parallels and differences found in various studies. According to 
Lucena et al. (2019), although both preservice and in-service teachers generally have basic ICT skills, 
technology integration into practice is still not yet fully established. This is evident in the findings of 
Casillas-Martin et al. (2019), in which early childhood education preservice teachers in Spain were 
found to lack sufficient digital competence for academic and professional use despite being considered 
“digital natives”. This further supported the findings of the study of Nabhan (2021), which indicates 
that although preservice teachers have basic ICT abilities such as communication and information 
access, they lack sufficient understanding of important topics such as digital culture and reflective 
technology use. The results from the study of Alsanib (2023) also revealed that preservice teachers 
majoring in art in Saudi Arabia have an average level of integrating technology into their future 
practice. On the other hand, Krumsvik et al. (2016) determined that professional variables, such as 
experience, formal ICT training, and school affiliation, exert a greater impact on digital competence, 
especially for in-service teachers. In addition, the study of Cebi and Reisoglu (2019) revealed that 
structured digital competence training significantly improved preservice teachers’ ICT skills in Turkey, 
whereas research on teachers in Spain (Lucena et al., 2019) revealed that their digital competence 
remained low because of insufficient initial training. 
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 Additionally, the development process of digital competence differs across nations. Preservice 

teachers from Spain and Saudi Arabia, as noted by Fraile et al. (2018) and Nabhan (2021), learned their 
ICT competence through autonomous informal learning, whereas teachers from Norway, as studied by 

Krumsvik et al. (2016), gain expertise more through systematic ICT training and continuous 
professional development. However, differences in the factors influencing digital competence emerge. 

Casillas-Martin et al. (2019) suggest that gender plays a role, with male preservice teachers rating their 
ICT competence higher, whereas Lucena et al. (2019) argue that gender does not significantly affect 

digital skills. Several studies have shown that male teachers tend to be more competent in the use of 

ICT than female teachers are (Almerich et al., 2024; Cattaneo et al., 2022). In contrast to the results of 
this study, the results of prior research have shown that women are more competent than males at 

using technology to conduct differentiated learning activities to support the learning process (Chaiban 
& Oweini, 2024). 

 These findings highlight a consistent difference in the digital competence of preservice teachers 
across different countries, despite their familiarity with basic ICT skills. While they effectively use 

technology for personal activities, preservice teachers’ ability to integrate digital tools into educational 
contexts remains underdeveloped, particularly in digital content creation and problem solving. The 

key influencing factors include teaching experience, institutional support, and ICT training, with mixed 

findings on the role of gender. Studies suggest that targeted training programs guided by frameworks 
such as DigComp are essential for enhancing digital proficiency, ensuring that future educators can 

effectively utilize technology in their teaching practices. Moreover, the inconsistency of results 
demands continuous investigation of the variable gender. Additionally, cross-country comparisons are 

needed to address policy differences in teacher education programs and develop strategies that 
support comprehensive digital literacy development. 

 

ICT self-efficacy 

  Self-efficacy, as defined by Bandura (1997), is the belief of an individual in their capacity to 
strategize and achieve a certain goal or behavior. In the education context, self-efficacy can be 
described as the belief in one’s ability to bring out desired outcomes in terms of student engagement 
and learning (Goldhammer et al., 2016; Paetsch, et al., 2023). Moreover, information and 
communication technologies (ICTs) have the potential to enhance teaching and learning and influence 
the development of students’ digital competencies (Paetsch et al., 2023). The findings of Wang and 
Zhao (2021) support the idea that improving preservice teachers’ confidence in using ICT can 
significantly impact the knowledge that teachers need to integrate technology effectively into their 
teaching. Self-assured individuals are more capable of acquiring digital competence in the use of ICT 
(Tondeur et al., 2018), as ICT offers numerous ways for students to learn and allows teachers to employ 
various teaching methods (Peng, 2024). 

Bandura’s theory (Bandura, 1997) infers that preservice teachers’ ICT self-efficacy beliefs, such 
as effectively integrating ICT into teaching and learning, may have strong positive effects on their 
ability to attain ICT competencies (Sadaf et al., 2012; Zhang et al., 2023). This theory is consistent with 
the findings that preservice teachers’ subjective norms about technology and their development of self-
efficacy were positively impacted by studying authentic learning environments. This finding supports 
the notion that while practical, hands-on experiences increase their confidence and capacity to employ 
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these skills (perceived behavioral control), social factors (such as peers and instructors in real-world 
settings) can positively shape their views on technology use (Valtonen et al., 2015). 

Teachers’ beliefs are among the most identified internal elements that impact their use of 
technology. As numerous types of beliefs are associated with technology use (Lawrence & Lentle-
Keenan, 2013; Schmitz et al., 2023). Teachers’ beliefs on learning (Jacobson et al., 2010), teachers’ 
beliefs on teaching (Kim et al., 2013), beliefs about the advantages of technology (Miranda & Russell, 
2011) and teachers’ ICT beliefs (Lomos et al., 2023) are included in this. Teachers’ self-efficacy is a 
process of quality interaction in the classroom (Zee et al., 2016). It has been suggested that teachers’ 
self-efficacy might influence student academic outcomes, including achievement and motivation 
(Caprara et al., 2006). Teachers’ educational beliefs can affect how they use technology, as Gil-Flores et 
al. (2017) discovered that their pedagogical beliefs significantly affect how they use ICT. Moreover, 
many studies have indicated that teachers’ positive attitudes toward technology, their prior 
experiences with technology, and their technological skills are essential internal factors that positively 
influence their use of technology in educational settings (Cabellos, et al., 2024; Cifuentes et al., 2011; 
Dogan, et al., 2021; Lomos et al., 2023; Xu & Zhu, 2023). The findings of Christensen (2023) revealed 
that men tend to rate their beliefs in using digital skills higher than women do but also emphasized 
that it is not fixed or universal, as it could be shaped by societal and cultural factors. 

It is imperative that educators maintain a positive attitude while employing technology in an 
innovative and effective manner. However, Kundu et al. (2020) reported that teachers had moderately 
low ICT self-efficacy across the technological, pedagogical, and integration domains. In contrast to this, 
results from the study of Birisci & Kul (2019), revealed that preservice teachers in Turkey had high 
levels of technology integration self-efficacy beliefs, with a high-level positive correlation with techno-
pedagogical education competency, where ethics, design, exertion, and proficiency were revealed as 
predictors of technology integration self-efficacy. Additionally, the results of the study of Lee & Lee 
(2014) revealed that preservice teachers with more positive attitudes toward computers and greater 
ability for lesson planning showed greater increases in their level of self-efficacy for technology 
integration. 

Across multiple studies, a common theme emerges that confidence in using ICT is influenced 
by a supportive environment for using ICT and teaching information literacy. It changes as one 
gradually gains knowledge, skills, and experience. Therefore, the level of student teachers’ self-efficacy 
should be evaluated, and self-efficacy beliefs for curriculum-related areas, in addition to their 
information literacy, and their ICT usage should be evaluated, as should their actual knowledge (Al-
Senaidi et al., 2009). In the educational field, the development of digital skills in teachers contributes 
to the improvement of effective student learning, along with high levels of self-efficacy, as reported in 
several studies. Therefore, continuing research that accounts for the relationship between ICT self-
efficacy and digital competence is important. 

 

Contextual factors: Collegial Collaboration and Infrastructural Support 

People are meant to live and work together, and interdependent efforts have produced many 
human accomplishments and causes (Bandura, 2000). In the context of integrating ICT into teaching 
practices, whether teachers and other stakeholders maintain a well-functioning, coordinated 
relationship can significantly influence overall instructional outcomes (Dai, 2023). 
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According to Blackwell et al. (2014), external factors constitute one of the major categories that 
influence teachers’ usage of technology. These external factors encompass several key dimensions, 
particularly the opportunity for professional development specifically focused on information and 
communication technology (ICT) (Marwan & Sweeney, 2010; Xu & Zhu, 2023). The support received 
from technological specialists (Dogan et al., 2021), access to technology resources (Liu et al., 2017), 
and financial support from schools (Kormos, 2022) also play crucial roles in or inhibit teachers’ 
technology use (Blackwell et al., 2014). Bandura (1997) also claimed that vicarious experiences and 
verbal persuasions are two of the major sources that affect individuals’ self-efficacy. Building on this 
idea, it can be understood that contextual factors such as collegial collaboration provide opportunities 
for vicarious experiences and verbal persuasion and that a lack of infrastructural support influences 
individuals’ mastery experience. This highlights that this study not only examines culture and arts 
preservice teachers but also explores how these contextual factors shape their perceptions of digital 
competence. 

It was discovered that collegial collaboration provides more chances for peers to learn about 
ICT. As a result, preservice teachers’ competencies under the demands of integrating ICT into 
instructional activities might be improved (Hatlevik, 2018). Previous studies have shown that the 
integration of information and technology strategies into instructional sessions is essential for teachers 
to enrich their professional knowledge (Vanderlinde & Braak, 2010). In other words, as technology has 
become an essential component of education and for future educators to be effective in modern 
classrooms, they must be equipped and develop a comprehensive set of technological skills. 

Furthermore, a notable body of research highlights that effective technology use in education 
is positively correlated with teacher collaboration, which also demonstrates that collaborative efforts 
have a favorable effect on how technology is incorporated into classroom practices (Fang et al., 2024). 
Numerous findings consistently reveal a positive correlation between teacher collaboration and 
effective technology use in education (Aldunate & Nussbaum, 2013; Kim et al., 2013; Lomos et al., 
2023). This link also holds true for other collaborative types, such as collaboration with external 
partners (Erickelmann, 2011) and ICT-related collaboration (Krumsvik, 2005). Studies also suggest 
that teacher collaboration may have a greater impact on ICT use than the mere availability of 
infrastructure (Gil-Flores et al., 2017). Furthermore, a collaborative school environment significantly 
predicts teachers’ effective ICT integration in classrooms (Dexter et al., 2002). 

Moreover, Vanderlinde and Braak (2010) defined ICT infrastructure as the perceived 
availability and suitability of ICT tools such as hardware, software, and peripheral equipment provided 
in schools. While Priscilla et al. (2012) defined ICT infrastructure as the availability of equipment, 
software, internet access, and other similar resources in the school. Gil-Flores et al. (2017) revealed 
that the availability of educational software, teacher ICT training collaboration among teachers, 
perceived self-efficacy and teaching concepts influence classroom ICT use. The results from the study 
of Nordgren et al. (2021) also emphasize that teamwork alone is not enough to ensure effective 
teaching and that many teachers lack the tools and infrastructure they need for planning and 
preparation. 

Therefore, one of the requirements for ICT integration in the educational setting is the 
availability of enough technological resources (Cabellos et al., 2024). A lack of ICT resources and 
support is widely acknowledged as a major hindrance to the process of technology integration in the 
context of education. Similarly, findings revealed that the use of technology in teaching can foster great 
innovation in teaching methods (Shamim et al., 2024). It is suggested that when teachers work in an 
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innovative climate, they are more inclined to incorporate technology into their teaching practices 
(Chou et al., 2019; Ninkovic et al., 2023). 

These findings imply that teachers who teach in environments characterized by collaboration 
or innovation are more likely to utilize technology in their instructional methods. Building on this idea, 
preservice teachers are being prepared to teach professionally to create technology-enhanced learning 
environments for students. It can be understood that collegial collaboration and infrastructural 
support may affect the use of technology by preservice teachers in developing and delivering lessons. 
This underscores the importance of knowing how these external factors affect preservice teachers’ 
digital competence in the field of culture and art education. 

 

III. Methodology 
 

Research Design 

 This study employed an explanatory sequential mixed-methods design. The design first 
encompasses the gathering of quantitative data, after which a qualitative phase follows to explain or 
expand on the findings of the quantitative phase (Creswell & Clark, 2011). The quantitative phase 
involves gathering numerical data focused on examining the level and exploring the relationships 
among the preservice teachers’ level of digital competence, ICT self-efficacy, collegial collaboration, 
and infrastructural support through survey questionnaires. On the basis of the quantitative results, a 
single key variable was selected for deeper investigation through qualitative inquiry. The researcher 
conducted multiple shots of interviews to determine which factors contributed to the high or low level 
of the respondents’ digital competence. By integrating the strengths of both the quantitative and 
qualitative approaches, this explanatory sequential design enables a more nuanced and detailed 
exploration of the research question, ultimately resulting in a more comprehensive understanding of 
the phenomenon. 

 

 Respondents of the Study 

 The respondents of this study consisted of preservice teachers enrolled in a Bachelor of Culture 
and Arts Education program at a university with a total population of 114. For the quantitative data, 
Slovin’s formula was used with a margin of error of 10% and a confidence level of 95%, and a 53 sample 
size was obtained. The respondents were selected via simple random sampling, which involves 
selecting participants randomly from the population. This technique ensures that every member of the 
population has an equal chance of being selected, reducing bias and increasing the representativeness 
of the sample (Ahmed, 2024). For the qualitative data, five (5) or 10% of those who participated in the 
survey were interviewed. The participants were purposively selected by the researcher to ensure that 
the necessary requirements for the study were met. The selection criteria included preservice teachers 
who demonstrated high digital competence in the quantitative survey and their willingness to 
participate. This approach ensured a range of viewpoints and deep insights into the factors that 
contribute to the high levels of digital competence among preservice teachers. 
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Research Instrument  

In the quantitative phase, to achieve the research objective of evaluating culture and art 
preservice teachers’ digital competence in terms of their self-efficacy, collegial collaboration, and 
infrastructural support, this study employs a survey questionnaire that integrates an adapted research 
instrument. 

The survey questionnaire was adapted from a previous study by Dai, 2023. Modifications were 
made to align with the context of preservice teachers in culture and arts education. In total, the 
questionnaire comprises 20 homogeneous items, with 7 items to measure digital competence, 4 items 
for ICT self-efficacy, 5 items for collegial collaboration, and 4 items for infrastructural support. A five-
point Likert scale ranging from “Strongly agree” to “Agree”, “Neutral”, “Disagree”, and “Strongly 
Disagree” was used in the questionnaire. 

Prior to administering the questionnaire, a pilot test was conducted with prospective teachers 
from other programs of the same college to ensure the effectiveness of the questionnaire. The adapted 
research instrument exhibited a good reliability score, as evidenced by its Cronbach’s alpha score of 
0.717 for digital competence, 0.768 for ICT self-efficacy, 0.812 for collegial collaboration, and 0.757 for 
infrastructure support. This result confirms the “acceptable” internal consistency, increasing its 
credibility and reliability for the broader group of prospective teachers of culture and arts education. 

 

Semi-structured interviews 

 In the qualitative phase, the researcher employed one open-ended question designed to allow 
participants to freely express their opinions and insights. The primary question was developed by the 
researcher and validated by a research expert, thereby establishing its content validity and reliability. 
The researcher used probing, and additional follow-up questions were asked to further elaborate and 
explore emerging themes. 

 

Ethical Consideration 

 The study adhered to the ethical standards set by the Data Privacy Act of 2012. The researcher 
secured the participants’ consent before the data were collected to ensure that they understood the 
research purpose, risks, and benefits. The participants were given the opportunity to continue or 
withdraw from the study. The anonymity and confidentiality of the respondents were strictly 
maintained. The obtained data, recordings, documents and interpretations from the survey and 
interview were stored securely and kept confidential to prevent leakage and unauthorized access to 
the data, as this was used solely for the purpose of this study. 

 

Data collection procedure 

 The data were collected over a period of two days. On the first day, the researcher administered 
a survey questionnaire to the target participants. The respondents were briefed on the study’s purpose, 
were provided with a clear set of instructions, and were assured of the anonymity and confidentiality 
of their responses. The following day, the researcher retrieved the completed questionnaires. This 
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approach allowed sufficient time for the participants to complete the survey while ensuring prompt 
collection to maintain the reliability and integrity of the data. 

For the qualitative phase, the present study utilized semi-structured types of interview 
questions that were validated by a research expert to ensure that the interview questions were in line 
with the research questions and were liberated from any form of bias against the participants. Semi-
structured one-on-one interviews lasting 15-30 minutes were used to gather the data. Before 
proceeding to the interview, informed consent was obtained from the participants, and the researcher 
ensured that the purpose of the study was clearly explained. The participants were assured that there 
were no risks associated with taking part in the study and were informed of the potential benefits. 
Participation was entirely voluntary, and participants were reminded that they could withdraw from 
the study at any time without any consequences. During the session, the researcher posed one main 
research question and asked follow-up questions on the basis of the participants' responses. To 
guarantee the accuracy of the data gathered, the interviews were audio recorded with the participants’ 
consent. At the end of the interview, the audio recordings were collected from the interviews, were 
kept strictly confidential and were not shared with nonaffiliates in the present study to protect 
participants' privacy and anonymity. 

 

Quantitative Data Analysis Procedure 

To test the normality of the distribution of the data, the Shapiro‒Wilk test was used. Since the 
p values generated for this study are greater than the alpha level, which is 0.05 and therefore 
nonsignificant, the data are normally distributed. 

In this study, different statistical methods were used to analyze the results. Descriptive 
statistics, such as the mean and standard deviation, were employed to assess the level of perceptions 
and attitudes in terms of respondents’ digital competency, ICT self-efficacy, collegial collaboration, and 
infrastructural support. An independent sample t-test was also utilized in this study because it aims to 
determine the significant differences in the variables of interest. Moreover, the Pearson product 
moment coefficient was utilized to determine the relationships among the respondent’s digital 
competency, ICT self-efficacy, collegial collaboration, and infrastructural support. Data analysis was 
performed via the Statistical Package for Social Sciences (SPSS) version 20. To facilitate the analysis of 
the quantitative data, a coding procedure was also employed. This involved assigning corresponding 
numbers to the responses collected from the survey questionnaire. The categorical variables in this 
study were coded using numerical values. For gender, male is coded 1, and female is coded 2. The scale 
ranges from 1.0-5.0 divided into five equal intervals: 1.0 -1.79 = Very low; 1.80-2.59 = Low; 2.60 – 3.39 
= Moderately High; 3.40 - 4.10: High; 4.20-5.00 = Very High. 

 

Qualitative Data Analysis Procedure 

For the qualitative phase, the responses were transcribed and translated in Standard English 
translation, as some of the respondents used their first language, in which they felt comfortable 
expressing their perspectives and opinions. To ensure that the transcriptions and translations were 
accurate, the researcher checked and validated them with the participants. The researcher used 
thematic analysis to analyze and identify themes on the basis of the responses of the participants. 
Thematic analysis was employed to synthesize the study’s findings, involving the identification of codes 
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and the development of themes (He et al., 2025). With this approach, recurrent patterns in the data can 
be systematically represented in relation to the initial research question (Breton et al., 2025). The 
responses were coded and grouped with their identified themes. These themes were combined, split, 
and reviewed to ensure that the depth of the data was accurately captured. The respondents of this 
study were also coded as participants 1, 2, 3, 4, and 5 on the basis of the order in which they were 
interviewed. 

 

IV. Results and Discussion 

 The researcher used descriptive statistics, particularly the frequency, percentage, mean, and 
standard deviation, to analyze and measure the overall level of the respondents’ digital competence. 
The study also discusses the themes that emerged after the data were analyzed. The themes are set as 
a guide to answer the research question formulated: What are the reasons that contribute to the high 
level of the respondent’s digital competence? 

 

Quantitative findings 

Table 1. Levels of the respondents’ Digital Competence, ICT Self-efficacy, Collegial Collaboration, and 
Infrastructure Support 
 

Variables M SD Interpretation 

Digital Competence 3.95 0.439 High 

ICT Self Efficacy 3.58 0.640 High 

Collegial Collaboration 3.83 0.570 High 

Infrastructural Support 3.66 0.677 High 

Scale: 1.0 -1.79 = Very low; 1.80-2.59 = Low; 2.60 – 3.39 = Moderately High; 3.40-4.10 = High; 4.20-
5.00 = Very High 
 

In Table 1, descriptive statistics, specifically the mean and standard deviation, were used to 

analyze the data. These findings reveal that culture and art preservice teachers have a high level of 
perceived digital competence, supported by strong ICT self-efficacy, active collegial collaboration, and 

favorable infrastructural support. Most of the respondents agreed or strongly agreed with statements 
related to their digital teaching readiness. This aligns with the findings of previous research. For 

example, Dai (2023) reported that preservice teachers in China also demonstrated high levels of digital 
competence. Like Dai’s participants, the respondents in the current study likely benefited from 

continuous exposure to digital platforms during their training. 

This result also challenges the findings of Casillas-Martin et al. (2019), who argued that while 
today’s youth are typically characterized as “digital natives,” they frequently lack the deeper digital 

skills required in academic and professional settings. Unlike earlier research, which revealed 
insufficient competency despite frequent technology use, the participants in this study showed both 

confidence and readiness in using digital resources in learning contexts. This can be understood 
through the lens of Bandura’s social cognitive theory, specifically the concept of self-efficacy. The high 

level of ICT self-efficacy observed from the would-be teachers demonstrates their confidence in their 
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use of digital technologies, which may be attributed to previous positive experiences, training 

exposure, or familiarity with technology in their learning contexts. 

Additionally, the high level of collaboration among peers supports the notion of Bandura 

(1997) of social learning, where individuals enhance their competencies by observing and interacting 
with peers. This environment promotes mutual learning and strengthens digital practices. This finding 

also supports the results from the study of Fang et al. (2024), who highlighted how collaborative efforts 
have a favorable effect on how technology is incorporated into classroom practices. In line with 

Bandura’s (1997) emphasis on the importance of the environment in molding behavior and capability, 

the availability of infrastructural support creates an enabling setting that may encourage preservice 
teachers to explore and enhance their digital abilities. 

Furthermore, it is imperative to acknowledge that the findings revealed that would-be culture 
and arts educators reveal a high level of digital competence. This challenges earlier claims that digital 
natives lack sufficient digital skills, implying that present educational procedures and environments 
may effectively nurture digital readiness. 

 

Table 2. Differences in digital competence, ICT self-efficacy, collegial collaboration, and infrastructure 
support between male and female respondents. 
 

Variables  Mean SD t-value p value Interpretation 

Dependent Independent      

Digital Competence Male 3.99 0.541 0.530 0.598 Not significant 

 Female 3.92 0.371    

ICT Self-efficacy Male 3.70 0.686 1.061 0.294 Not significant 
 Female 3.50 0.610    

Collegial Collaboration Male 3. 98 0.569 1.466 0.149 Not significant 
 Female 3.74 0.561    

Infrastructural 
support 

Male 3.66 0.619 -.061 0.952 Not significant 

 Female 3.67 0.719    

Table 2 shows the level of digital competence, ICT self-efficacy, collegial collaboration, and 

infrastructural support of the culture and art education preservice teachers, which are treated for 

significant differences when grouped by gender. The t-test results reveal that the probability values at 
0.598, 0.294, 0.149, and 0.952 are all greater than the alpha value of 0.05. This means that there is no 

significant difference between male and female respondents across digital competence, ICT self-
efficacy, collegial collaboration, and infrastructural support. These findings contradict those of prior 

studies (Almerich et al., 2024; Cattaneo et al., 2022; Casillas-Martin et al., 2019; Chaiban & Oweini, 
2024) that determined that gender significantly affects digital skills and suggest that males tend to be 

more competent in the use of ICT than females are. 

However, these findings support the findings of Lucena et al. (2019), who argued that gender 
does not significantly affect digital kills. The findings of the current study suggest that both men and 

women have identical levels of proficiency in terms of their use of digital technologies for effective 
communication and teamwork. Additionally, the results of this study support those of a prior study 
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(Zhong, 2011), as it revealed that gender does not significantly influence infrastructural support. These 

findings imply that preservice teachers who are male and female have comparable degrees of digital 
competence, ICT self-efficacy, collegial collaboration, and perceived infrastructural support. This 

suggests that gender does not serve as a determining factor in these areas, and future studies might 
examine other elements that support preservice teachers’ acquisition of digital competency and 

related abilities. 

 
Table 3. Correlation: ICT self-efficacy, collegial collaboration, infrastructural support, and digital 
competence 
 

Variables  p value r-value Interpretation 

Digital Competence ICT self-efficacy 0.001** 0.453 Significant 
 Collegial Collaboration 0.000** 0.714 Significant 

 Infrastructural support 0.568 0.-080 Not Significant 

**Correlation is significant at the 0.01 level (2-tailed). 
 

Table 3 presents the Pearson correlation coefficient (r) to quantify the relationships and 

associations between variables, expressing the strength of their relationship (DeGhett, 2014). The 
table above shows the analysis of the relationships between respondents' perceived level of digital 

competence and ICT self-efficacy, collegial collaboration, and infrastructural support. The results 
revealed that ICT self-efficacy has a significant correlation with digital competence (p value = 0.001 < 

α = 0.05) and a correlation coefficient value of 0.453, indicating that there is a moderate relationship 
between the two variables. This means that an increase or decrease in the respondents’ ICT self-

efficacy significantly relates, in a direct relationship, to the level of digital competence of the preservice 

teachers. Therefore, respondents’ digital competence may be influenced by their level of ICT self-
efficacy. This finding supports previous research, which revealed that teacher educator efficacy is 

positively correlated with digital competence (Instefjord & Munthe, 2017). 

 The findings also revealed that collegial collaboration has a significant correlation with digital 

competence (p value = 0.000 < α = 0.05), with a correlation coefficient of 0.714, indicating that there is 
a strong positive relationship between the two variables and that this relationship is statistically 

significant. This infers that preservice teachers who are more engaged in collaborative activities with 
peers reported higher levels of confidence and competence in using digital tools for teaching. This 

aligns with prior research, which emphasizes how collaborative learning helps teachers improve their 

digital skills (Fang et al., 2024). Peer support likely serves as a form of vicarious experience, one of the 
four sources of self-efficacy in Badura’s framework. In essence, the more they collaborate with peers, 

the more they help them exchange strategies, which could better enhance their digital competencies. 
As noted by Shah (2012), collaboration is regarded as a means of expanding teachers’ knowledge and 

a crucial component of their professional growth. 

 While ICT self-efficacy and collegial collaboration were significantly related to digital 

competence, infrastructural support showed a lack of correlation to digital competence. This means 
that an increase or decrease in digital competence is not significantly related to an increase or decrease 

in infrastructural support. Therefore, preservice teachers receiving infrastructural support do not 

influence their digital competence. This finding contradicts the study of Cabellos et al. (2024), which 

https://ijtase.minduraresearch.com/journal/index
https://minduraresearch.com/


 

 
International Journal of Technology, AI and STEM Education 

https://ijtase.minduraresearch.com/journal/index 
ISSN (ONLINE): 3116-3718 

Volume 1 Issue 2 - 2026 

https://minduraresearch.com/ 
  54 

 

highlighted that successful use and sufficient digital integration in the classroom require sufficient 

support of technological resources and training from the institution. 

However, this finding supports the findings of Dai (2023), who also revealed that preservice 

teachers’ perceptions of infrastructural support are important but are not sufficient on their own to 
enhance digital competence. One conclusion that could be drawn from this is that although the 

respondents presumably appreciate the value of infrastructural support, they have not yet had the 
opportunity to put their opinions into practice in actual teaching settings, which could be misleading 

to some extent. Another factor could be that some of the preservice teachers learned to gain their 

digital competence through learning on their own, which could also be noted from the results of the 
study of Fraile et al. (2018), who reported that preservice teachers learned their ICT competence 

through autonomous informal learning. Consequently, when preservice teachers are given 
opportunities to apply their knowledge to actual practice, they will feel more accomplished (Dai, 2023). 

Overall, the findings affirm that personal factors (ICT self-efficacy) and social support (collegial 
collaboration) are more prominent in developing digital competence than simply having access to 

technology (infrastructure). These findings are consistent with previous research and underscore the 
importance of Badura’s social cognitive theory in understanding how teachers develop digital 

readiness in education. The results of this study contribute to the growing body of literature 

emphasizing the importance of personal and contextual factors in shaping digital competence. 

 

Qualitative findings 

In this phase, qualitative interviews were conducted to further analyze and explore the reasons 
why the respondents demonstrated a high level of digital competence. Thus, a semi-structured 
interview was administered among samples from the same population, and after the necessary 
information was gathered, the data were analyzed thematically. The thematic analysis of these 
interviews revealed three key themes that explain the underlying reasons: 

 

Theme 1: Self-directed Learning and Motivation 

Three out of the 5 or 60% of the participants had a strong internal drive to learn and integrate 
emerging technologies. The respondents exhibited intrinsic motivation and strong self-efficacy in 
mastering digital tools. 

The following excerpts are extracted from the interviews: 

“I need to be updated with the different kinds of technologies from application to equipment in 
teaching… because it is one thing that makes a teacher.” (P1) 

“We are surrounded by tech-savvy people, through them I also get curious how to use the different 
digital tools” (P2) 

“I am someone who never lets things become novel as it is. I would constantly research how it 
works, watch tutorials, and ask someone who is an expert…staying consistent in accessing digital 
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tools has helped me develop my digital competence… the more I indulge myself with it, the more I 
gained knowledge” (P3). 

The participants expressed eagerness to remain updated with technological advances and their 
desire for learning opportunities. As participant 1 noted, “I need to be updated with the different kinds 
of technologies from application to equipment in teaching… because it is one thing that makes a teacher”, 
which highlights the strong understanding of the important role that technology plays in education as 
well as a dedication to becoming proficient with it. It shows how they are induced by the need to stay 
current with tech in teaching. This finding supports Lopes et al. (2016) in terms of how curiosity 
becomes part of intrinsic motivation and is key in encouraging active learning and spontaneous 
exploration. This finding is also consistent with the findings of Tondeur et al. (2018), who noted that 
individuals who have a strong level of self-efficacy are more capable of acquiring digital competence in 
the use of ICT, as ICT provides a multitude of ways for students to learn. 

 The participants also described how their curiosity and eagerness led them to independently 
explore digital tools beyond formal instruction. As participant 2 said, “We are surrounded by tech-savvy 
people; through them, I also become curious how to use the different digital tools”. This shows how their 
curiosity sparked their interest in trying to learn new digital platforms. They actively seek tutorials, 
experiment with software, and consistently practice. For example, participant 3 shared, “I am someone 
who never lets things become novel as it is, I would constantly research how it works, watch tutorials, and 
ask someone who is an expert…staying consistent in accessing digital tools has helped me develop my 
digital competence… the more I indulge myself with it, the more I gained knowledge”. This shows a 
proactive strategy in which self-efficacy and ongoing improvement are sparked by the urge to learn. 
This theme supports the idea that self-regulated learning is vital in building digital skills. These findings 
align with the studies of Fraile et al. (2018) and Nabhan (2021), who revealed how autonomous 
informal learning positively influences digital competence. This theme indicates that the participants 
demonstrated strong internal motivation to improve their digital skills. They actively look for 
resources and experiences to stay current with technological innovations because of their desire to 
become effective future-ready educators. 

 

Theme 2: Formal Education and Social Support 

 Another theme that emerges from the interviews is that early exposure to technology through 
prior schooling, such as ICT subjects, and support from mentors and peers laid a solid foundation for 
their digital skills. Two out of 5 or 40% of the participants also supported this theme. 

The following excerpts are extracted from the interviews: 

“I am an ICT major during my senior high school days…we are trained not just to use software but 
also digital devices and tools” (P3) 

“I had a mentor who was very good at manipulating different digital tools and gave me advices” 
(P5) 

These narratives demonstrate how formal instruction contributes to skill development. This 
finding supports the findings of Krumsvik et al. (2016), who determined that experience, formal ICT 
training, and receiving educational support exerts a greater impact on developing digital competence. 
The importance of mentorship and peer influence also emerged as critical factors in building 
confidence and skills. This was further supported by participant 5, who stated, “I had a mentor who was 
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very good at manipulating different digital tools and gave me advice”, demonstrating how social 
interaction-based learning enhances self-confidence and practical knowledge. This aligns with 
Bandura’s theory (1997) of how vicarious experiences and verbal persuasions influence one’s mastery 
experience. The collaborative environment among peers significantly reinforced competency by 
providing them with opportunities to observe and learn new technological applications. 

 

 Theme 3: Academic-driven digital exposure 

Three out of 5 or 60% of the participants supported the final theme of how the participants 
used digital tools not only functionally but also creatively and collaboratively through constant 

exposure to technology in formal academic contexts. 

The following excerpts are extracted from the interviews: 

“Ever since I was in high school, I am already exposed to technology to help me in doing my 

assignments and projects.” (P4) 

“I use digital technologies in delivering my instruction or lectures in my teaching.” (P2) 

“Every time my professor will tell me to do a technology-related task, I always take risk to make 
it, even if my output was not that good, but I am into the learning experience in terms of learning 

technology.” (P1) 

The consistent exposure to digital tools because of academic demands has also pushed them to 

explore more and learn the use of digital tools. This is further supported by the statement of participant 

4 “Ever since I was high school, I am already exposed to technology to help me in doing my assignments 
and projects.” All the participants also highlighted that they use digital technologies in their practice 

teaching, which was supported by the statement of participant 2 “I use digital technologies in delivering 
my instruction or lecture in my teaching.” They see the academic tasks as a reason why they have 

developed their digital competence. They see academic tasks as a learning opportunity to further 
enhance their skills. As participant 1 said, “Every time my professor will tell me to do a technology-related 

task, I always take risk to make it, even if my output was not that good, but I am into the learning 
experience in terms of learning technology”; this is consistent with the findings of Tondeur et al. (2012), 

who discovered that preservice teachers progressively gain competence and confidence in using digital 

technologies for pedagogical purposes when they are required to complete academic tasks that 
integrate technology. Similarly, Instefjord and Munthe (2017) concluded that learning digital tools not 

only comes from using digital tools but also from reflecting on how they enhance learning. 

They gained literacy through real-world practice, and the repeated practice strengthened their 

familiarity, which also enhanced their skills and attitudes with respect to the use of technology to 
perform tasks, solve problems, communicate, and create and share content effectively, critically, and 

creatively. They did not view technology as a passive requirement but rather as a means to enhance 
their work. This highlights how course-based requirements and academic demands provide consistent 

exposure to digital tools, enabling participants to gain both instructional and functional proficiency in 

a structured learning environment. This reveals how digital competence was also cultivated through 
repeated exposure to technology in formal academic contexts. 
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V. CONCLUSION 

This study investigated the digital competence of culture and art preservice teachers via a mixed 
methods explanatory sequential approach. The results from the quantitative phase revealed that the 
respondents possessed a high level of digital competence. This suggests their readiness to integrate 
technology effectively into their future teaching practices. To further understand the underlying 
reasons contributing to this competence, the qualitative phase investigated the respondents to gain a 
deeper understanding of the fundamental elements influencing this competency. It was revealed that 
a variety of interrelated factors influence their level of digital competency. It is shaped by a 
combination of personal, educational, and contextual factors. The respondents showed self-motivation 
and initiative in exploring and learning digital tools on their own, exhibiting autonomous learning or 
self-directed learning tendencies. Equally important was the role of the received formal education and 
social support. The respondents attributed their competence to structured academic tasks such as 
technology-integrated assignments and ICT-related subjects, as well as to the guidance of mentors and 
collaborative learning with classmates. 

 This study also explored the relationships among digital competency, ICT self-efficacy, collegial 
collaboration, and infrastructural support among culture and art preservice teachers. Among the 
factors investigated, the study highlights that collegial collaboration was the strongest predictor of 
digital competence. This suggests that collegial collaboration could be a key factor in enhancing digital 
competence. While collegial collaboration and ICT self-efficacy were found to have a significant 
relationship with enhancing digital competence, infrastructural support showed no significant 
correlation. Moreover, the results revealed that gender does not play a determining role in how 
preservice teachers engage in collaboration, perceive infrastructural support, develop ICT self-efficacy, 
or achieve digital competence. These findings imply that institutional support, training opportunities, 
and individual motivation are likely more important determinants of these variables than gender-
specific traits are. 

Overall, these findings suggest that digital competence is not merely a product of access to 
technology but also the result of learner independence, mentorship, collaboration, and received formal 
educational support from institutions. Furthermore, these findings have significant practical 
implications for preservice preparations. This observation highlights the urgency with which 
challenges impede the development of preservice teachers’ digital competence. Although this study 
has provided insights into this topic, it also has its limitations, as the sample population in this research 
investigated only preservice teachers of culture and art education. Future studies should use a larger 
sample size and qualitative methods to provide more personalized insight into preservice teachers’ 
digital competence in terms of their self-efficacy in ICT use and their perceptions of collegial 
collaboration and infrastructural support. 

 

 

 

 

 

https://ijtase.minduraresearch.com/journal/index
https://minduraresearch.com/


 

 
International Journal of Technology, AI and STEM Education 

https://ijtase.minduraresearch.com/journal/index 
ISSN (ONLINE): 3116-3718 

Volume 1 Issue 2 - 2026 

https://minduraresearch.com/ 
  58 

 

REFERENCES 

Abbitt, J. (2011). An Investigation of the Relationship between Self-Efficacy Beliefs about Technology 
Integration and Technological Pedagogical Content Knowledge (TPACK) among Preservice 

Teachers. Journal of Digital Learning in Teacher Education, 27(4). 
https://doi.org/10.1080/21532974.2011.10784670 

Ahmed, S. (2024). How to choose a sampling technique and determine sample size for research: A 

simplified guide for researchers. Oral Oncology Reports, 12, 100662. 

https://doi.org/10.1016/j.oor.2024.100662 

 Aldunate, R., & Nussbaum, M. (2013). Teacher adoption of technology. Computers in Human Behavior, 

29(3)519-524. https://doi.org/10.1016/j.chb.2012.10.017. 

Alieto, E., Encarnacion, B., Estigoy, E., Balasa, K., Eijansantos, A., & Toukoumidis, A. (2024). Teaching 
inside a digital classroom: A quantitative analysis of attitude, technological competence and 

access among teachers across subject disciplines. Heliyon, 10(2), e24282. 
https://doi.org/10.1016/j.heliyon.2024. 

Almerich, G., Gargallo-Jaquotot, P., & Suarez-Rodriguez, J. (2024). ICT integration by teachers: A basic 

model of ICT use, pedagogical beliefs, and personal and contextual factors. Teaching and 
Teacher Education, 145, 104617, https://doi.org/10.1016/j.tate.2024.104617. 

Alsanib, B. (2023). Digital competencies: Are pre-service teachers qualified for digital education? 
International Journal of Education in Mathematics, Science, and Technology, 11(1), 96-114. 

Retrieved from https://doi.org/10.46328/ijemst.2842 

Al-Senaidi, S., Lin, L., & Poirot, J. (2009). Barriers to adopting technology for teaching and learning in 

Oman. Computers & Education, 53(3), 575-590. 
https://doi.org/10.1016/j.compedu.2009.03.015. 

Badia, A., Meneses, J., Sigales, C., & Fabregues, S. (2014). Factors Affecting School Teachers’ Perceptions 

of the Instructional Benefits of Digital Technology. Procedia - Social and Behavioral Sciences, 
141, 357-362. https://doi.org/10.1016/j.sbspro.2014.05.063 

Bandura, A. (1978). Self-efficacy: Toward a unifying theory of behavioral change. Advances in Behaviour 
Research and Therapy, 1(4), 139-161. https://doi.org/10.1016/0146-6402(78)90002-4 

Bandura, A. (1997). Self-efficacy: toward a unifying theory of behavioral change. Psychological Review, 
84(2)191-215. 10.1037/0033-295X.84.2.191. 

Birisci, S., & Kul, E. (2019). Predictors of technology integration self-efficacy beliefs of preservice 
teachers. Contemporary Educational Technology, 10(1), 75-79. 

https://doi.org/10.30935/cet.512537 

Blackwell, C., Lauricella, A., & Wartella, E. (2014). Factors influencing digital technology use in early 
childhood education. Computers & Education, 77, 82-90. 

https://doi.org/10.1016/j.compedu.2014.04.013 

https://ijtase.minduraresearch.com/journal/index
https://minduraresearch.com/
https://doi.org/10.1080/21532974.2011.10784670


 

 
International Journal of Technology, AI and STEM Education 

https://ijtase.minduraresearch.com/journal/index 
ISSN (ONLINE): 3116-3718 

Volume 1 Issue 2 - 2026 

https://minduraresearch.com/ 
  59 

 

Borthwick, A., & Hansen, R. (2017). Digital literacy in teacher education: Are teacher educators 

competent? Journal of Digital Learning in Teacher Education, 33 (2), 46-48. 
https://doi.org/10.1080/21532974.2017.1291249 

Breton Z., Denis P., Gousse V., & Hartmann A. (2025). The diagnostic and therapeutic journey of 
Tourette syndrome: Thematic analysis of the difficulties experienced by parents of patients. 

Revue Nuerologique, https://doi.org/10.1016/j.neurol.2025.03.011. 

Cabellos, B., Siddiq, F., & Scherer, R. (2024). The moderating role of school facilitating conditions and 

attitudes toward ICT on teachers' ICT use and emphasis on developing students’ digital skills. 

Computers in Human Behavior, 150, 107994. https://doi.org/10.1016/j.chb.2023.107994. 

Caprara, G., & Barbaranelli, C., & Steca, P., & Malone, P. (2006). Teachers' self-efficacy beliefs as 

determinants of job satisfaction and students' academic achievement: A study at the school 
level. Journal of School Psychology, 44(6), 473-490. https://doi.org/10.1016/j.jsp.2006.09.001. 

Casillas-Martin, S., Cabezas-Gonzalez, M., & García-Peñalvo, F. (2019). Digital competence of early 
childhood education teachers: attitude, knowledge and use of ICT. European Journal of Teacher 

Education, 43(2), 210-223. https://doi.org/10.1080/02619768.2019.1681393 

Cattaneo, A., Antonietti, C., & Rauseo, M. (2022). How digitalized are vocational teachers? Assessing 

digital competence in vocational education and looking at its underlying factors. Computers & 

Education, 176, 104358. https://doi.org/10.1016/j.compedu.2021.104358. 

Cebi, A., & Reisoglu, I. (2019). A training activity for improving the digital competences of pre-service 

teachers: The views of pre-service teacher in CEIT and other disciplines. Educational 
Technology Theory and Practice, 9(2), 539-565. https://doi.org/10.17943/etku.562663 

Chaiban, T., & Oweini, A. (2024). Assessing post-Covid-19 Lebanese teachers’ attitudes towards ICT 
and their level of integration in the classroom in relation to their years of experience. Heliyon, 

10(18), e38266. https://doi.org/10.1016/j.heliyon.2024.e38266 

Chou, C., Shen, C., Hsiao, H., & Shen, T. (2019). Factors influencing teachers’ innovative teaching 

behaviour with information and communication technology (ICT): the mediator role of 

organisational innovation climate. Educational Psychology, 39(1). 
https://doi.org/10.1080/01443410.2018.1520201 

Christensen, M. (2023). Tracing the Gender Confidence Gap in Computing: A Cross-National Meta-
Analysis of Gender Differences in Self-Assessed Technological Ability. Social Science Research, 

111, 102853. https://doi.org/10.1016/j.ssresearch.2023.102853 

Cifuentes, L., Maxwell, G., & Bulu, S. (2011). Technology integration through professional learning 

community. Journal of Educational Computing Research, 44(1), 59-82. 
https://doi.org/10.2190/ec.44.1.d 

Creswell, J. W., & Clark, V. L. P. (2017). Designing and conducting mixed methods 

 research. Sage publications. 

https://ijtase.minduraresearch.com/journal/index
https://minduraresearch.com/
https://doi.org/10.1080/21532974.2017.1291249
https://doi.org/10.1016/j.ssresearch.2023.102853
https://doi.org/10.2190/ec.44.1.d


 

 
International Journal of Technology, AI and STEM Education 

https://ijtase.minduraresearch.com/journal/index 
ISSN (ONLINE): 3116-3718 

Volume 1 Issue 2 - 2026 

https://minduraresearch.com/ 
  60 

 

Cronbach, L. (1947). Test "reliability": Its meaning and determination. Psychometrika, 12(1)1-16. 

https://doi.org/10.1007/bf02289289 

Dai, W. (2023). An empirical study on English preservice teachers’ digital competence regarding ICT 

self-efficacy, collegial collaboration and infrastructural support. Heliyon, 9(9), e19538. 
https://doi.org/10.1016/j.heliyon.2023.e19538 

DeGhett, V. (2014). Effective use of Pearson's product-moment correlation coefficient: an additional 
point. Animal Behaviour, 98, e1-e2, https://doi.org/10.1016/j.anbehav.2014.10.006. 

Dexter, S., Seashore, K. & Anderson, R. (2002). Contributions of professional community to exemplary 

use of ICT. Journal of Computer Assissted Learning, 18(4), 489–497. 
https://doi.org/10.1046/j.0266-4909.2002.00260.x 

Dogan, S., Dogan, N., & Celik, I. (2021). Teachers' skills to integrate technology in education: Two path 
models explaining instructional and application software use. Education and Information 

Technologies, 26, 1311-1332. https://doi.org/10.1007/s10639-020-103104 

Elstad, E., & Christophersen, K. (2017). Perceptions of Digital Competency among Student Teachers: 

Contributing to the Development of Student Teachers’ Instructional Self-Efficacy in 
Technology-Rich Classrooms. Education Sciences, 7(1), 27. 

https://doi.org/10.3390/educsci7010027 

Erickelmann, B. (2011). Supportive and hindering factors to a sustainable implementation of ICT in 
schools. Journal for Educational Research Online, 3(1), 75-103. 

https://doi.org/10.25656/01:4683 

Fang, G., Li, X., Chan, P., & Kalogeropoulos, P. (2024). A multilevel investigation into teacher-supported 

student use of technology in East Asian classroom: Examining teacher and school 
characteristics. Computers & Education, 218. https://doi.org/10.1016/j.compedu.2024.105092 

Fraile, M., Peñalva-Vélez, A., & Lacambra, A. (2018). Development of digital competence in secondary 
education teachers’ training. Education Sciences, 8(3), 104. 
https://doi.org/10.3390/educsci8030104 

Gil-Flores, J., Rodríguez-Santero, J., & Torres-Gordillo, J. (2017). Factors that explain the use of ICT in 

secondary-education classrooms: The role of teacher characteristics and school infrastructure. 
Computers in Human Behavior, 68. 441-449. https://doi.org/10.1016/j.chb.2016.11.057. 

Goldhammer, F., Gniewosz, G., & Zylka, J. (2016). ICT Engagement in Learning Environments. 

Methodology of Educational Measurement and Assessment, 331-351. 
https://doi.org/10.1007/978-3-319-45357-6_13 

Green, J., Manski, S., Hansen, T., & Broatch, J. (2023). International Encyclopedia of Education (Fourth 
Edition), 723-733. https://doi.org/10.1016/B978-0-12-818630-5.10083-1 

Hatlevik, O. (2017). Examining the Relationship between Teachers’ Self-Efficacy, their Digital 
Competence, Strategies to Evaluate Information, and use of ICT at School. Scandinavian Journal 

of Educational Research, 6(5). https://doi.org/10.1080/00313831.2016.1172501. 

https://ijtase.minduraresearch.com/journal/index
https://minduraresearch.com/


 

 
International Journal of Technology, AI and STEM Education 

https://ijtase.minduraresearch.com/journal/index 
ISSN (ONLINE): 3116-3718 

Volume 1 Issue 2 - 2026 

https://minduraresearch.com/ 
  61 

 

Hoang, N. (2024). Exploring digital competence among Vietnamese EFL preservice teachers: the role 

of ICT self-efficacy, collegial collaboration, and infrastructural support. Journal of Digital 
Learning in Teacher Education, 40(4), 217–237.  

https://doi.org/10.1080/21532974.2024.2407327 

Howard, S., Tondeur, J., Ma, J., & Yang, J. (2021). What to teach? Strategies for developing digital 

competency in preservice teacher training. Computers & Education, 165, 104149. 
https://doi.org/10.1016/j.compedu.2021.104149. 

Instefjor, E., & Munthe, E. (2017). Educating digitally competent teachers: A study of integration of 

professional digital competence in teacher education. Teaching and Teacher Education, 67, 37-
45. https://doi.org/10.1016/j.tate.2017.05.016. 

Israel, M., Pearson, J., Tapia, T., Wherfel, Q., & Reese, G. (2015). Supporting all learners in school-wide 
computational thinking: A cross-case qualitative analysis. Computers & Education, 82, 63-279. 

https://doi.org/10.1016/j.compedu.2014.11.022 

Jacobson, M., So, H., Teo, T., Lee, J., Pathak, S., & Lossman, H. (2010). Epistemology and learning: Impact 

on pedagogical practices and technology use in Singapore schools. Computers & Education, 
55(4), 1694-1706. https://doi.org/10.1016/j.compedu.2010.07.014. 

Karakoyun, F., & Lindberg, O. (2022). Preservice teachers’ views about the twenty-first century skills: 

A qualitative survey study in Turkey and Sweden. Education and Information Technologies, 25, 
2353-2369. https://doi.org/10.1007/s10639-020-10148w. 

Kim, C., Kim, M., Lee, C., Spector, J., & DeMeester, K. (2013). Teacher beliefs and technology integration. 
Teaching and Teacher Education, 29(1), 76 - 85. https://doi.org/10.1016/j.tate.2012.08.005. 

Komar, J., Chow, J., Kawabata, M., & Choo, C. (2022). Information and Communication Technology as an 
enabler for implementing Nonlinear Pedagogy in Physical Education: Effects on students’ 

exploration and motivation. Asian Journal of Sport and Exercise Psychology, 2(1), 44-49. 
https://doi.org/10.1016/j.ajsep.2022.02.001 

Kormos, E. (2022). Technology as a Facilitator in the LearningF Process in Urban High-Needs Schools: 

Challenges and Opportunities. Education and Urban Society, 54(2), 146-163. 
https://doi.org/10.1177/00131245211004555. 

Krumsvik, R. (2005). ICT and community of practice. Scandinavian Journal of Educational Research, 
49(1), 27-50. https://doi.org/10.1080/0031383042000302128. 

Krumsvik, R., Jones, L., Ostegaard, M., & Eikeland, O. (2016). Upper Secondary school teachers’ digital 
competence: analysed by demographic, personal and professional characteristics. Nordic 

Journal of Digital Literacy, 11(3), 143–164. https://doi.org/10.18261/issn.1891-943x-2016-
03-02 

Kundu, A, Bej, T., & Dey, K. (2020). An empirical study on the correlation between teacher efficacy and 
ICT infrastructure. International Journal of Information and Learning Technology, 37(4), 213-

238. https://doi.org/10.1108/ijilt-04-2020-0050. 

https://ijtase.minduraresearch.com/journal/index
https://minduraresearch.com/


 

 
International Journal of Technology, AI and STEM Education 

https://ijtase.minduraresearch.com/journal/index 
ISSN (ONLINE): 3116-3718 

Volume 1 Issue 2 - 2026 

https://minduraresearch.com/ 
  62 

 

Lawrence, B., & Lentle-Keenan, S. (2013). Teaching beliefs and practice, institutional context, and the 

uptake of Web-based technology. Distance Education, 34(1), 4-20. 
https://doi.org/10.1080/01587919.2013.770432 

Lee, Y., & Lee, J. (2014). Enhancing pre-service teachers' self-efficacy beliefs for technology integration 
through lesson planning practice. Computers & Education, 144, 121-128. 

https://doi.org/10.1016/j.tate.2024.104582 

Liu, F., Ritzhaupt, A., Dawson, K., & Barron, A. (2017). Explaining technology integration in K-12 

classrooms: a multilevel path analysis model. Educational Technology Research and 

Development, 65(4), 795 - 813. https://doi.org/10.1007/s11423-016-9487-9. 

Lomos, C., Luyten, J., & Tieck, S. (2023). Implementing ICT in classroom practice: what else matters 

besides the ICT infrastructure? Large-scale Assess Educ, 11(1). 
https://doi.org/10.1186/s40536-022-00144-6. 

Lopes, M., Gottlieb, J., Oudeyer, P. (2016). Chapter 11 - Intrinsic motivation, curiosity, and learning: 
Theory and applications in educational technologies. Progress in Brain Research, 229, 257-

284. https://doi.org/10.1016/bs.pbr.2016.05.005 

Lucena, F., Diaz, I., Caceres-Reche, M., Trujillo-Torres, J., & Romero-Rodriguez, J. (2019). Factors 

influencing the development of digital competence in teachers: Analysis of the teaching staff of 

permanent education centres. IEEE Access, 7, 178744–178752. 
https://doi.org/10.1109/access.2019.2957438 

Marwan, A., & Sweeney, T. (2010). Teachers’ perceptions of educational technology integration in an 
Indonesian polytechnic. Asia Pacific Journal of Education, 30(4), 463–476. 

https://doi.org/10.1080/02188791.2010.519554. 

McCaffrey, D. (2023). Volume 14: Quantitative Research and Educational Measurement. International 

Encyclopedia of Education (Fourth Edition), 19-24. https://doi.org/10.1016/B978-0-12-
818630-5.02014-5 

Miranda, H., & Rusell, M. (2011). Understanding factors associated with teacher-directed student use 

of technology in elementary classrooms: A structural equation modeling approach. British 
Journal of Educational Technology, 43(4), 652-666. https://doi.org/10.1111/j.1467-

8535.2011.01228.x. 

Misut, M., & Pokorny, M. (2022). Does ICT Improve the Efficiency of Learning? Procedia - Social and 

Behavioral Sciences, 177, 306-311. https://doi.org/10.1016/j.sbspro.2015.02.346 

Momdjian, L., Manegre, M., & Gutiérrez-Colón, M. (2025). A study of preservice teachers’ digital 

competence development: Exploring the role of direct instruction, integrated practice, and 
modeling. Evaluation and Program Planning, 109, 102538. 

https://doi.org/10.1016/j.evalprogplan.2025. 

Nabhan, S. (2021). Pre-service teachers' conceptions and competences on digital literacy in an EFL 
academic writing setting. Indonesian Journal of Applied Linguistics, 11(1), 187-199. 

https://doi.org/10.17509/ijal.v11i1.34628. 

https://ijtase.minduraresearch.com/journal/index
https://minduraresearch.com/
https://doi.org/10.1186/s40536-022-00144-6
https://doi.org/10.1016/bs.pbr.2016.05.005


 

 
International Journal of Technology, AI and STEM Education 

https://ijtase.minduraresearch.com/journal/index 
ISSN (ONLINE): 3116-3718 

Volume 1 Issue 2 - 2026 

https://minduraresearch.com/ 
  63 

 

Ninkovic, S., Floric, K., & Marijana, M. (2023). Multilevel analysis of the effects of principal support and 

innovative school climate on the integration of technology in learning activities. Computers & 
Education, 202, 104833. https://doi.org/10.1016/j.compedu.2023.104833 

Nordgren, K., Kristiansson, M., Liljekvist, Y., & Bergh, D. (2021). Collegial collaboration when planning 
and preparing lessons: A large-scale study exploring the conditions and infrastructure for 

teachers’ professional development. Teaching and Teacher Education, 108, 103513. 
https://doi.org/10.1016/j.tate.2021.103513 

Ottenbreit-Leftwich, A., Liao, J., Sadik, O., & Ertmer, P. (2018). Evolution of Teachers’ Technology 

Integration Knowledge, Beliefs, and Practices: How Can We Support Beginning Teachers Use of 
Technology? Journal of Research on Technology in Education , 50(4), 282-304. 

https://doi.org/10.1080/15391523.2018.1487350. 

Paetsch, J., Franz, S., & Wolter, I. (2023). Changes in early career teachers’ technology use for teaching: 

The roles of teacher self-efficacy, ICT literacy, and experience during COVID-19 school closure. 
Teaching and Teacher Education, 135, 104318. https://doi.org/10.1016/j.tate.2023.104318. 

Peng, R., Razak, R., & Halili, S. (2024). Exploring the role of attitudes, self-efficacy, and digital 
competence in influencing teachers' integration of ICT: A partial least squares structural 

equation modeling study. Heliyon, 10(13). https://doi.org/10.1016/j.heliyon.2024.e34234. 

Potyrała, K., & Tomczyk, L. (2021). Teachers in the lifelong learning process: examples of digital 
literacy. Journal of Education for Teaching, 47(2), 255-273. 

https://doi.org/10.1080/02607476.2021.1876499 

Pozas, M., Letzel, V., & Schneider, C. (2021). Homeschooling in times of corona: exploring Mexican and 

German primary school students’ and parents’ chances and challenges during homeschooling. 
European Journal of Special Needs Education, 35(1), 35-30. 

https://doi.org/10.1080/08856257.2021.1874152 

Priscilla, M., Bakar, K., Mahmud, R., & Wong, S. (2012). ICT Infrastructure, Technical and Administrative 

Support as Correlates of Teachers’ Laptop Use. Procedia - Social and Behavioral Sciences, 59, 

709-714. Retrieved from https://doi.org/10.1016/j.sbspro.2012.09.335 

Punie, Y., Brecko, B., & Ferrari, A. (2013). DIGCOMP: A Framework for Developing and Understanding 

Digital Competence in Europe. Publications Office of the European Union, Luxembourg, EUR 
26035, 10.2788/52966. 

Roll, M., & Ifenthaler, D. (2021). Multidisciplinary digital competencies of pre-service vocational 
teachers. Empirical Research in Vocational Education and Training, 12(7). 

https://doi.org/10.1186/s40461-021-00112-4. 

Sadaf, A., Timothy, J., Newuby, Peggy, A., & Ertmer (2012). Exploring pre-service teachers’ beliefs about 

using Web 2.0 technologies in K-12 classroom. Computers & Education, 59(3), 937-945. 

https://doi.org/10.1016/j.compedu.2012.04.001. 

https://ijtase.minduraresearch.com/journal/index
https://minduraresearch.com/


 

 
International Journal of Technology, AI and STEM Education 

https://ijtase.minduraresearch.com/journal/index 
ISSN (ONLINE): 3116-3718 

Volume 1 Issue 2 - 2026 

https://minduraresearch.com/ 
  64 

 

Sakkir, G., Suardi, N., Dollah, S., & Ahmad, J. (2022). Writing apprehension and writing skills on English 

department students: A correlational design. International Journal of Humanities and 
Innovation, 5(4), 141-145. https://doi.org/10.33750/ijhi.v5i4.164 

Sang, G., Valcke, M., Braak, J., & Tondeur, J. (2010). Student teachers' thinking processes and ICT 
integration: Predictors of prospective teaching behaviors with educational technology. 

Computers and Education, 54(1). 103-112. https://doi.org/10.1016/j.compedu.2009.07.010 

Schmitz, M., Antonietti, C., Consoli, T., Cattaneo, A., Gonon, P., & Petko, D. (2023). Transformational 

leadership for technology integration in schools: Empowering teachers to use technology in a 

more demanding way. Computers & Education, 204, 
104880. https://doi.org/10.1016/j.compedu.2023.104880 

Shah, M. (2012). The importance and benefits of teacher collegiality in schools literature review. 
Procedia - Social and Behavioral Sciences, 46, 1242-1246. 

https://doi.org/10.1016/j.sbspro.2012.05.282. 

Shamim, M., Jeng, A., & Raihan, M. (2024). University teachers’ perceptions of ICT-based teaching to 

construct knowledge for effective classroom interaction in the context of TPACK model. 
Heliyon, 10(8), e28577. https://doi.org/10.1016/j.heliyon.2024. 

Sudana, P., Santosa, N., Ratminingsih, N., Padmadewi, N., Adnyani, N., & Artini, N. (2023). Pre-Service 
Teachers’ perception of digital literacy. Journal of Education Technology, 7(4), 677–686. 
https://doi.org/10.23887/jet.v7i4.68867 

Tondeur, J., Aesaert, J., Prestridge, S., & Consuegra, E. (2018). A multilevel analysis of what matters in 

the training of pre-service teacher's ICT competencies. Computers & Education, 122, 33-32. 

https://doi.org/10.1016/j.compedu.2018.03.002. 

Tondeur, J., Keer, H., Braak, J., & Valcke, M. (2008). ICT integration in the classroom: Challenging the 

potential of a school policy. Computers & Education, 51(1), 212-223. 
https://doi.org/10.1016/j.compedu.2007.05.003 

Valtonen, T., Kukkonen, J., Kontkanen, S., Sormunen, K., Dillon, P., & Sointu, E. (2015). The impact of 
authentic learning experiences with ICT on pre-service teachers' intentions to use ICT for 

teaching and learning. Computers & Education, 81, 49-58. 
https://doi.org/10.1016/j.compedu.2014.09.008. 

Vanderlinde, R., & Braak, J. (2010). The e-capacity of primary schools: Development of a conceptual 

model and scale construction from a school improvement perspective. Computers & Education, 
55(2), 541-553. https://doi.org/10.1016/j.compedu.2010.02.016. 

Vuorikari, R., Punie, Y., Carretero G. S., & Brande, L. (2016). DigComp 2.0: The Digital Competence 
Framework for Citizens. Update Phase 1. The Conceptual Reference Model. Luxembourg 

Publication Office of the European Union. , 10.2791/11517. 

Riina, V., Yves, P., Stephanie, C. G., & Godelieve, V. D. B. (2016). DigComp 2.0: The Digital Competence 
Framework for Citizens. Update Phase 1: the Conceptual Reference Model. Research Papers in 
Economics. https://doi.org/10.2791/607218 

https://ijtase.minduraresearch.com/journal/index
https://minduraresearch.com/


 

 
International Journal of Technology, AI and STEM Education 

https://ijtase.minduraresearch.com/journal/index 
ISSN (ONLINE): 3116-3718 

Volume 1 Issue 2 - 2026 

https://minduraresearch.com/ 
  65 

 

 
Wang, Q. & Zhao, G. (2021). ICT self-efficacy mediates most effects of university ICT support on 

preservice teachers' TPACK: Evidence from three normal universities in China. British Journal 
of Educational Technology, 52(6), 2319-2339. https://doi.org/10.1111/bjet.13141. 

Xu, J., & Zhu, Y. (2023). Factors influencing the use of ICT to support students' self-regulated learning 
in digital environment: The role of teachers in lower secondary education of Shanghai, China. 

Psychology in the Schools, 60(11), 4312-4331. https://doi.org/10.1002/pits.22938. 

Yoon, S. (2022). Gender and digital competence: Analysis of pre-service teachers’ educational needs 

and its implications. International Journal of Educational Research, 114, 101989. 

https://doi.org/10.1016/j.ijer.2022.101989. 

Zee, M. & Koomen, H.  (2016). Teacher self-efficacy and its effects on classroom processes, student 

academic adjustment, and teacher well-being: A synthesis of 40 years of research. Review of 
Educational Research, 86(4), 1015-2016. https://doi.org/10.3102/0034654315626801 

Zhang, Z., Maeda, Y., Newby, T., Cheng, Z., & Xu, Q. (2023). The effect of preservice teachers’ ICT 
integration self-efficacy beliefs on their ICT competencies: The mediating role of online self-

regulated learning strategies. Computers & Education, 193. 
https://doi.org/10.1016/j.compedu.2022.104673. 

Zhong, Z. (2011). From access to usage: The divide of self-reported digital skills among adolescents. 

Computers and Education, 56(3), 735-746. https://doi.org/10.1016/j.compedu.2010.10.016 

 

https://ijtase.minduraresearch.com/journal/index
https://minduraresearch.com/

