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Abstract


The global shift to distance education during the COVID-19 pandemic challenged the resilience and efficiency of educational systems worldwide. This study investigated the factors influencing the effectiveness and resilience of distance education in elementary schools in Türkiye. Using a quantitative method, 100 elementary school teachers from various regions of Türkiye were surveyed. Guided by the technology acceptance model (TAM) and employing exploratory factor analysis (EFA), the study identified four critical factors: (a) teachers’ prior knowledge and experience with distance education; (b) perspectives on the Educational Informatics Network (EIN); (c) stakeholder support; and (d) technology integration knowledge and experience. The findings emphasized the role of comprehensive teacher training programs in equipping educators to adapt to digital teaching environments. They also underlined the importance of national educational platforms like EIN, which served as a critical resource during the pandemic. Collaborative support systems involving school administration, parents, and technical teams were found to significantly enhance the success of distance education. Furthermore, teachers’ ability to integrate technology into their teaching practices emerged as a crucial factor. These results have significant implications for educational policy, and highlight the need for a multidimensional strategy to strengthen distance education systems and ensure their resilience during global crises.
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Introduction


Effects of the COVID-19 pandemic have caused a startling shift in the educational landscape. Educational institutions have had to quickly modify their traditional teaching strategies to fit the needs of distance education. This has tested the adaptability and durability of global education systems (Hodges et al., 2020). Like many other nations, Türkiye’s swift adoption of distance education has demonstrated the immense possibilities and noteworthy constraints of distance education during emergencies (Bozkurt & Sharma, 2020; Mishra et al., 2020).

 
The education community was unprepared for the abrupt shift to remote learning. Many teachers were unaware of the importance of certain topics in distance education. For remote learning settings to be effective, teacher training, technology infrastructure, and support are essential (König et al., 2020). In times of crisis, distance education can be a useful substitute for traditional in-person instruction; however, its efficacy is contingent upon many factors, including the technological proficiency of the teacher, administrative support, family support, and teacher preparation (Bao, 2020; Ozudogru, 2021).

 
Elementary schools have found it particularly difficult to make the switch to distance education because younger pupils require more direction and engagement (Wysocka-Narewska, 2022). Since many teachers had limited experience with online teaching practices, they were challenged to swiftly adjust their pedagogical approaches. Significant inadequacies in teacher preparation programs were exposed by this abrupt change, underscoring the need for more comprehensive professional development programs with emphasis on technology integration and online teaching techniques (Carrillo & Flores, 2020; Dhawan, 2020).

 
Access to and use of technology have been major factors in the efficacy of distance learning. The gap between students with easy access to computers and the Internet and those without, known as the digital divide (Van Dijk, 2020), has become even more pronounced. Like many other nations, Türkiye has seen disparities in educational possibilities due to disparities in technology and high-speed Internet access. These disparities have particularly affected students from low socioeconomic backgrounds and those who live in rural regions (Bozkurt et al., 2020; Logan & Burdick-Will, 2017).

 
There has also been an examination of the function of policy execution and administrative assistance. Making quick judgments on curriculum adaption, assessment techniques, and resource allocation forced school administrators and education policymakers to traverse unfamiliar ground (Fernandez & Shaw, 2020). The ability of educational leaders to give instructors, students, and parents clear direction, technical help, and emotional support is often critical to the success of distance learning projects (Huber & Helm, 2020; Rasmitadila et al., 2020).

 
The COVID-19 pandemic also made clear the importance of family support to the process of remote learning. As education began to take place in homes, parents and guardians assumed the role of de facto educators for their kids. This highlighted strong school-family partnerships and the significance of providing families with the knowledge and resources necessary to support their children’s remote learning (Bhamani et al., 2020; Garbe et al., 2020).

 
Using the experiences of elementary school teachers in Türkiye during the pandemic as a guide, we investigated the elements influencing the efficacy of distance education during the crisis. We examined the challenges they faced, the strategies they used, and the resources they thought were very beneficial to them during their distance learning. The technology acceptance model (TAM) served as the basis for our study. It provided a thorough framework for understanding the factors affecting the adoption and efficacy of technology in the classroom (Davis, 1989). TAM effectively explained how perceptions of technology’s usefulness and ease of use can influence adoption. This aligned with the study’s focus on understanding the role of technology integration in distance education.

 
This study aimed to provide educators, administrators, and policymakers with a diagnostic tool to assess key elements influencing distance education resilience. By using this tool, institutions can strengthen remote learning environments and enhance preparedness for future challenges. The findings offered a preliminary framework to guide policy and future research on distance education resilience. By identifying critical factors such as teacher training, stakeholder support, and technology integration skills, this study offered practical recommendations for improving the effectiveness and resilience of distance education systems during crises.

 
While existing studies have explored various aspects of distance education during the COVID-19 pandemic (Bozkurt & Sharma, 2020; Hodges et al., 2020; Mishra et al., 2020), limited attention has been given to the specific challenges faced by elementary school teachers in Türkiye, who had to adapt to the unique needs of younger students requiring greater engagement and direction (Wysocka-Narewska, 2022). While research has explored distance education resilience, few efforts quantified its key influences. This study proposed a preliminary scale as a framework for assessment, though further validation is needed for broader application.

 
In summary, our research aimed to investigate and improve the resilience of distance education, particularly in the context of elementary school teachers in Türkiye during global crises, such as the COVID-19 pandemic. In this study, we developed a scale to enable distance education to be carried out successfully when it is necessary to switch to distance education in times of a national or global crisis. Additionally, this study provided a framework for future-proofing education systems, ensuring they are better prepared to deliver effective distance education in the face of global emergencies. Hopefully, addressing the challenges of the present have made a contribution to building resilient and adaptable education systems for the future.

 
The following research questions guided our study.


	 What factors influenced the resilience and effectiveness of distance education in elementary schools during global crises?

	 What factors affected distance education in elementary schools during the COVID-19 pandemic in Türkiye?




Although we conducted this study in Türkiye, the factors influencing distance education resilience are common in other global contexts (e.g., United States, Finland, South Korea). Previous studies (e.g., Bozkurt et al., 2020; König et al., 2020) have shown that teacher preparation, access to technology, and administrative support are critical for effective distance learning worldwide. The findings of this study contributed to this growing literature by providing an evidence-based framework that can be adapted to multiple educational settings.

 
Literature Review


The COVID-19 pandemic underscored the need for resilience in education. Central to this transition were the roles and experiences of teachers, whose knowledge, skills, and access to resources significantly influenced the effectiveness of online teaching. Our literature review explored four critical components shaping the success of distance education: (a) teachers’ prior knowledge and experience; (b) their perspectives on educational platforms like the Educational Informatics Network (EIN); (c) support from various stakeholders; and (d) teachers’ technology integration skills. These interconnected elements provided a foundation for understanding how to enhance the resilience and efficiency of distance education systems, particularly during global crises.

 
Teachers’ Distance Education Prior Knowledge and Experience

 
Many studies have highlighted the importance of teachers’ pre-existing knowledge and experience in distance education. Educators with previous online teaching experience were better equipped to handle the sudden transition to remote learning brought on by the COVID-19 pandemic (Mishra et al., 2020). König et al. (2020) found that a teacher’s ability to maintain high-quality instruction in online settings was closely linked to their digital proficiency, often gained from previous experience. Distance education’s success is reliant on educators’ knowledge of online teaching tools and methods, obtained through either prior experience or training (Bao, 2020). Trust and Whalen (2020) found that educators who had previously taught online were more inclined to use a wider variety of digital tools and better involve students in remote learning.

 
Teachers’ Perspectives of Educational Informatics Network

 
Within Türkiye, the EIN has played a crucial role in facilitating distance education. In their study on educators’ perspectives of EIN during the epidemic, Duzgun (2021) found that most educators viewed it as essential for online teaching. However, some teachers encountered difficulties maximizing the platform’s capabilities due to technical issues or a lack of familiarity. In their investigation into the efficacy of EIN from the viewpoint of teachers, Karalar and Dogan (2017) discovered that although many valued its extensive content, a few thought that additional interactive elements could improve student involvement. This is consistent with research by Ozer (2020), who hypothesized that EIN’s capacity to assist remote learning might be greatly increased by ongoing modification and enhancement based on instructor input. While EIN has been instrumental in Türkiye, its role aligns with global efforts to develop national digital learning platforms.

 
Receiving Support from Stakeholders

 
For distance education to be effective, several stakeholders must support the program. According to Rasmitadila et al. (2020), school management played critical role in helping instructors adjust to online learning by giving them tools, direction, and emotional support. They discovered that schools with robust administrative assistance were better able to sustain academic standards during the pandemic. The importance of parental support came to light, particularly for younger students. Research by Garbe et al. (2020) showed that parental involvement significantly impacted students’ achievement and engagement in online learning. Technical support has been identified as another crucial element. Dhawan (2020) emphasized that robust technical support was essential for addressing the inevitable technological challenges that arose in distance education, helping to minimize disruptions to teaching and learning.

 
Teachers’ Technology Integration Knowledge and Experience

 
The key to success in distance education has been teachers’ ability to successfully incorporate technology into their lessons. According to Tondeur et al. (2019), educators with greater expertise and familiarity with technology integration demonstrated greater flexibility and inventiveness in their virtual teaching methodologies. Ozudogru (2021) looked at how instructors’ attitudes toward distance learning and their ability to integrate technology were related. According to the study, educators who were more confident of their capacity to incorporate technology into their lessons also expressed more positivity toward online learning and experienced fewer implementation difficulties. Author (2024) stated that teachers’ lack of knowledge and skills was an important internal challenge that prevented them from using technology effectively in literacy classes. The research emphasized that teachers’ technology integration skills are not limited to technical knowledge but should also include pedagogical practices. For example, a teacher’s lack of knowledge of how to use technology in writing and reading activities posed an obstacle to using these tools effectively in education. In this context, it has been stated that in-service training programs and professional development opportunities played a critical role in overcoming such challenges by increasing teachers’ technology integration skills.

 
Theoretical Background

The Technology Acceptance Model

 
TAM, the theoretical foundation for our study, offered a thorough treatment of the variables influencing the uptake and effectiveness of technology in education (Davis, 1989). TAM was especially appropriate for our research because it concentrated on accepting and adopting technology. One of the most crucial elements in successfully putting distance learning into practice is technology, particularly in times of an international emergency like the COVID-19 pandemic. With its robust empirical backing, this model offered a sound basis for exploring the variables that affected instructors’ preparedness and desire to use technology in their lesson plans. TAM was the basis for our thorough assessment of the perspectives and attitudes of elementary school teachers in Türkiye regarding technology use in online teaching, given the significance of teacher preparation and technology integration in distance education. Furthermore, TAM aligned with the overarching objectives of our study by helping us create a scale to quantify these crucial elements. Several studies have made use of TAM for research into remote learning. For example, Scherer et al. (2019) examined teachers’ adoption of technology in 11 countries using an extended version of TAM and discovered that instructors’ intentions to use technology were highly impacted by perceived utility and simplicity of use. Likewise, Teo et al. (2019) used TAM to investigate pre-service teachers' intentions to use technology, emphasizing the role that perceived utility played in influencing these intentions. While TAM explains technology adoption, it overlooks socio-economic disparities and policy barriers in distance education. Al-Adwan et al. (2023) have suggested extending TAM to address these limitations.

 
Methods

Method and Design

 
In this study, we adopted a quantitative research design and used the survey method to collect data from elementary school teachers across all regions of Türkiye. The study aimed to examine the factors influencing distance education’s resilience, durability, and effectiveness during a global crisis, specifically the COVID-19 pandemic. We distributed the survey link to approximately 200 elementary school teachers, of which 105 completed the form. This approach enabled us to identify key factors contributing to the success of distance education under challenging circumstances, providing insights into the unique experiences of educators during the pandemic.

 
Data Collection Tool

 
We designed an online survey comprising three sections. To facilitate descriptive analysis, the first section, demographic information, collected data on participants’ age, gender, and teaching experience. The second section, key analytical questions, included targeted items such as the participation rate of students in online classes to gather data for inferential analysis and address the study’s primary research objectives. The third section consisted of 12 statements rated on a 5-point Likert scale, ranging from 1 (strongly disagree) to 5 (strongly agree). It included items that asked respondents to assess whether they received adequate support for the technical problems they experienced during distance education. Since our study was carried out in Türkiye, the survey was conducted in Turkish, the participants’ native language, to ensure clarity and accuracy.

 
Sampling

 
The sample for this study initially comprised 105 elementary school teachers representing all socioeconomic and geographic regions of Türkiye, including the Marmara, Aegean, Central Anatolia, Mediterranean, Black Sea, Eastern Anatolia, and Southeastern Anatolia regions. Exploratory factor analysis (EFA) requires 5 to 10 participants per variable (Hair et al., 2010; Kline, 2013), making 100 participants sufficient for our 12-item scale. While larger samples improve generalizability, prior research (Scherer et al., 2019) has confirmed that moderate samples can yield valid structures for well-defined constructs such as teacher training, stakeholder support, and technology integration. Participants were selected based on their experience providing distance education during the COVID-19 pandemic. However, five responses were excluded due to insufficient information, resulting in a final sample of 100 teachers. A convenience sampling technique (Creswell & Creswell, 2017) was practical and accessible given the restrictions and challenges posed by the pandemic.

 
Data Collection Procedure

 
Due to the restrictions imposed by the COVID-19 pandemic, the survey was conducted virtually to ensure the safety of participants and researchers while maintaining accessibility. The survey link was distributed electronically to elementary school teachers via e-mail and professional networks. Before completing the survey, participants were required to read and sign an informed consent form, which detailed the purpose of the study, the voluntary nature of their participation, and the measures in place to ensure confidentiality. Data collection was carried out over a period of six weeks in 2021, allowing ample time for participants to respond at their convenience. This virtual approach adhered to pandemic-related restrictions and facilitated participation from teachers across diverse geographic regions of Türkiye.

 
Data Analysis

 
For data analysis, we used the Statistical Package for the Social Sciences (SPSS) version 29. The analysis process involved several steps. First, we conducted a descriptive analysis by calculating the means and standard deviations of the scale items and demographic factors. Second, reliability analysis involved calculating Cronbach’s alpha to assess the internal consistency of the scale. Third, in EFA, principal component analysis with Oblimin rotation was used to allow for correlated factors aligned with the interdependent nature of our constructs. Prior studies (Teo et al., 2019) have reinforced the use of Oblimin rotation in similar educational models.

 
Findings

Descriptive Statistics

 
The elementary school instructors who took part in our study came from seven distinct locations in Türkiye. The participants’ age ranges and teaching experiences varied significantly, while they were evenly distributed by gender. The participants’ diverse backgrounds allowed for a thorough evaluation of distinctions and similarities across different demographic groups as we analyzed the resilience, durability, and effectiveness of distance education.

 
Initially, 105 individuals responded to our survey. Five responses were excluded due to insufficient data, resulting in a final sample of 100 participants. Our sample had a balanced gender distribution, with 50 male and 50 female participants. See Table 1 for complete descriptive statistics.

 
 Table 1

 Descriptive Statistics

   	Category
 	Subcategory
 	Count
 

  	Gender
 	Male
 	50
 

  	Female
 	50
 

  	Age
 	21–30
 	33
 

  	31–40
 	46
 

  	41–50
 	15
 

  	51–61
 	6
 

  	Teaching experience
 	0–3 years
 	14
 

  	4–7 years
 	23
 

  	8–11 years
 	23
 

  	12–15 years
 	15
 

  	16–20 years
 	14
 

  	20+ years
 	11
 

  	Geographic region
 	Eastern Anatolia
 	23
 

  	Marmara
 	21
 

  	Southeastern Anatolia
 	20
 

  	Central Anatolia
 	16
 

  	Mediterranean
 	8
 

  	Aegean
 	7
 

  	Black Sea
 	5
 

 



Reliability

 
Reliability of the questionnaire was confirmed with a Cronbach alpha value of 0.749. This indicated a satisfactory level of internal consistency for the 12 items in the survey. The items reliably measured the intended constructs and the survey was considered reliable for further analysis.

 
Exploratory Factor Analyses

 
We conducted EFA to explain inferential statistics succinctly and divide relevant questions into component groups. As a result of EFA, we found that the questions of our study focused on four components.

 
EFA determined the structures underlying the survey items. We used principal component analysis with Oblimin rotation. It revealed a more accurate structure, taking into account possible correlations between factors. By selecting a rotation method that aligned closely with real-world applications, the analysis minimized potential errors and ensured a more reliable representation of the data.

 
As a result of EFA, the survey items were sorted under four components. Table 2 shows the loading of each item according to relevant factors and the strength of these loadings. This table helps us understand which items loaded more on which factors and the content of these factors. According to these loadings, the components were named as follows:

 
Component 1: Prior knowledge and experience

 
Component 2: Educational Informatics Network (EIN)

 
Component 3: Support from stakeholders

 
Component 4: Technology integration

 
 Table 2

 Pattern Matrix for Principal Component Analysis with Oblimin Rotation

   	Factor
 	 Component
 

  	 1
 	 2
 	 3
 	 4
 

  	 1. I think I had enough experience in distance education before the COVID-19 pandemic.
 	.835
 	
 	
 	
 

  	 2. I took a sufficient number of distance education courses during my undergraduate/graduate education.
 	.469
 	
 	
 	
 

  	 3. I find the in-service training given to us before distance education sufficient.
 	.777
 	
 	
 	
 

  	 4. The courses I took during my undergraduate studies guided me on how technology could affect the teaching strategies I use in my classes.
 	.441
 	
 	
 	
 

  	 5. I can use the strategies I learned about teaching with technology throughout my undergraduate life in my classes.
 	
 	
 	
 	.751
 

  	 6. It is easy for me to integrate technology into teaching content (i.e., math, reading/writing, science, life studies).
 	
 	
 	
 	.720
 

  	 7. I received adequate support for the technical problems I experienced during distance education.
 	
 	
 	.567
 	
 

  	 8. My students’ parents made positive contributions during my online classes.
 	
 	
 	.591
 	
 

  	 9. The school administration has made positive contributions to my online courses.
 	
 	
 	.835
 	
 

  	 10. EIN plays an important role during my online courses.
 	
 	 -.920
 	
 	
 

  	 11. I think the efficiency of my online lessons has increased with EIN.
 	
 	 -.952
 	
 	
 

  	 12. The content provided by the EIN is sufficient for the presentation of online classes.
 	
 	 -.734
 	
 	
 

 


Note. Extraction Method: Principal Component Analysis. Rotation Method: Oblimin with Kaiser Normalization.a
a Rotation converged in 12 iterations.

 
Factors obtained from EFA explained 65.025% of the total variance. Table 3 shows the amount of variance explained by each component and the cumulative percentage of variance explained. As seen in Table 3, the first component explained 29.532% of the variance, the second explained 14.114%, the third explained 12.135%, and the fourth component explained 9.243%. Together, these components explained 65.025% of the total variance. This shows that most of the scale items were explained by these four components and reveals the validity of the structure of the scale. Furthermore, when the fifth and sixth components are included, the total variance explained increases to 80%. This indicates that incorporating these additional components strengthened the scale and enhanced its explanatory power, suggesting a more robust measurement tool.

 
 Table 3

 Total Variance Explained by Principal Component Analysis

   	 Component
 	 Initial eigenvalues
 	 Rotation sums of squared loadinga
 

  	 Total
 	 % of variance
 	 Cumulative %
 	 Total
 

 	 1
 	 3.544
 	 29.532
 	 29.532
 	 2.324
 

 	 2
 	 1.694
 	 14.114
 	 43.647
 	 2.821
 

 	 3
 	 1.456
 	 12.135
 	 55.782
 	 1.770
 

 	 4
 	 1.109
 	 9.243
 	 65.025
 	 1.902
 

 	 5
 	.947
 	 7.892
 	 72.917
 	 
 

 	 6
 	.845
 	 7.042
 	 79.959
 	 
 

 	 7
 	.587
 	 4.892
 	 84.851
 	 
 

 	 8
 	.571
 	 4.760
 	 89.611
 	 
 

 	 9
 	.464
 	 3.867
 	 93.478
 	 
 

 	 10
 	.350
 	 2.918
 	 96.396
 	 
 

 	 11
 	.326
 	 2.715
 	 99.111
 	 
 

 	 12
 	.107
 	.889
 	 100.000
 	 
 

 


 Note. Extraction Method: Principal Component Analysis.
a When components are correlated, sums of squared loadings cannot be added to obtain a total variance.

 
In the Figure 1 we can see the loading of each component and the amount of variance explained by them. The table clearly shows that the first and second factors are the most important and that they explain the largest part of the variance. Conversely, the last factor is the least significant and explains the smallest part of the variance. Figure 1 illustrates the relative importance of each component in the analysis.

 
 Figure 1

 Scree Plot of Principal Component Analysis
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Discussion


Our study aimed to investigate the factors influencing the resilience and effectiveness of distance education in elementary schools during global crises, with a specific focus on the COVID-19 pandemic in Türkiye. The results of the factor analysis revealed four key components that played crucial roles in this context: (a) teachers’ prior knowledge of and experience in distance education, (b) teachers’ perspectives on the EIN, (c) support received from stakeholders, and (d) teachers’ technology integration knowledge and experience.

 
Teachers’ Prior Knowledge and Experience Regarding Distance Education

 
The findings highlighted the critical importance of teachers’ prior knowledge of and experience in distance education. This aligned with previous research by König et al. (2020), who found that educators with prior online teaching experience were better equipped to handle the sudden transition to remote learning. The strong loading of items related to pre-pandemic experience and undergraduate training in distance education suggested that teacher preparation programs should incorporate more extensive training in online teaching methodologies. This finding was further supported by Trust and Whalen (2020), who observed that teachers with previous online teaching experience were more likely to use a wider variety of digital tools and effectively engage students in remote learning environments. Similarly, Bao (2020) emphasized that effective distance education relied heavily on instructors’ familiarity with online teaching tools and pedagogies, which is often acquired through prior experience or training. The importance of prior knowledge extended beyond just familiarity with technology. Carrillo and Flores (2020) found that teachers with previous experience in online education were better able to adapt their pedagogical approaches to the digital environment, maintaining student engagement and learning outcomes. This adaptability is crucial, as Hodges et al. (2020) pointed out that emergency remote teaching differed significantly from well-planned online learning experiences. Furthermore, our results were consistent with Toquero (2020), who suggested that teacher training programs should be revamped to focus more on educational technology and online teaching methods. This is especially crucial considering the possibility of future interruptions to conventional in-person teaching, whether caused by pandemics or unexpected events. The significant link between previous knowledge and successful execution of remote learning further reinforced Ferdig et al. (2020), who highlighted that educators who had previous experience in online teaching were more self-assured, creative in their pedagogical methods, and better equipped to cater to their students’ educational requirements amidst the pandemic.

 
Teachers’ Perspectives on Educational Informatics Network

 
The emergence of EIN as a distinct influence underscored its significance in the Turkish context. This finding supported the work of Duzgun (2021) and Karalar and Dogan (2017), who identified EIN as a valuable tool for online instruction in Türkiye. The positive correlation between this factor and teachers’ prior knowledge suggested that familiarity with distance education may have led to more effective use of platforms like EIN. The importance of EIN in the Turkish educational landscape during the pandemic was further emphasized by Ozer (2020), who highlighted the platform’s role in ensuring educational continuity. Ozer noted that EIN’s rapid expansion and adaptation were crucial in meeting the sudden surge in demand for online educational resources. This aligned with our findings, which showed that teachers’ perspectives on EIN significantly influence the effectiveness of distance education. Karatas and Tuncer (2020) carried out an in-depth examination of the characteristics of EIN and determined that the platform’s ease of use and varied content were key factors in its popularity among Turkish teachers. Our findings supported this idea, indicating that teachers’ favorable views of EIN were associated with its usefulness and user-friendliness, important components in the TAM (Davis, 1989). The connection between teachers’ previous knowledge and their viewpoints on EIN was especially remarkable. Teo et al. (2019) found that teachers’ attitudes toward new digital platforms were positively affected by their previous experience with educational technology, supporting this relationship. This means that teachers with greater experience in online learning were more likely to make the most of EIN’s features. Nevertheless, it is crucial to acknowledge that despite its overall success, EIN still faces obstacles. Karalar and Dogan (2017) highlighted that some teachers faced challenges in making full use of EIN’s capabilities because of technical problems or inadequate training. This emphasized the importance of continuous professional growth and technical assistance, as mentioned in our third factor. Lastly, the positive perception of EIN among teachers, as revealed in our study, supported the findings of Akbulut et al. (2020), who reported high levels of satisfaction with EIN among both teachers and students. This positive reception suggested that EIN, and similar platforms, may continue to play a significant role in Turkish education even beyond the pandemic, potentially reshaping the landscape of educational technology in the country.

 
Support From Stakeholders

 
The importance of support from school administration, parents, and technical staff emerged as a separate influence, confirming the findings of Rasmitadila et al. (2020) and Garbe et al. (2020). Similar patterns were observed globally, such as in Indonesia, where Rasmitadila et al. (2020) found that administrative support and stakeholder collaboration significantly influenced online education success. Likewise, in the US, Garbe et al. (2020) emphasized the role of parental involvement, paralleling our findings on stakeholder engagement. However, in our study it is seen that stakeholder support varied by socio-economic context. Parents in low-income households may have limited time or digital literacy, affecting their ability to assist with remote learning. Policies should account for these disparities. This highlighted the need for a holistic approach to distance education, where success depends on teachers and a supportive ecosystem involving multiple stakeholders. The critical role of school administration in facilitating effective distance education was further emphasized by Fernandez and Shaw (2020), who argued that educational leaders need to provide clear guidance, technical assistance, and emotional support to teachers during crisis-driven transitions to online learning. This aligned with our findings, which showed that administrative support significantly influences teachers’ ability to deliver effective distance education. Parental support, another key element in our findings, has been corroborated by the work of Bhamani et al. (2020), who found that parental involvement was crucial in maintaining student engagement and motivation during remote learning. Additionally, Dong et al. (2020) noted that the efficacy of online education, particularly for younger students, was greatly influenced by parents’ capacity to create a supportive learning environment at home. Our study emphasized the significance of technical support, which aligned with Dhawan’s (2020) findings stressing the importance of strong technical infrastructure and support in overcoming technological obstacles in distance education. This idea has also been backed up by Trust and Whalen (2020), who discovered that teachers with consistent technical support were more inclined to try out various online teaching methods and tools. Furthermore, our study’s results were in line with Garrison et al.’s (2010) suggestion of the community of inquiry model, which underscored the significance of social presence in virtual educational settings. Different stakeholders’ support helps build a feeling of community that improves the overall learning experience. Support’s rise as an individual factor aligns with Huber and Helm’s (2020) research, which revealed that collaborative school environments and supportive leadership played crucial roles in schools effectively managing distance education during the COVID-19 pandemic globally.

 
Teachers’ Technology Integration Knowledge and Experience

 
The fourth component of our study highlighted the importance of teachers incorporating technology into their teaching practices. This supported the findings of Tondeur et al. (2019 and Ozudogru (2021), indicating that teachers with advanced technology integration abilities demonstrated increased adaptability and enthusiasm for online education. The strong connection between this component and teachers’ previous experience with distance education indicated that these abilities are connected and support each other. Koehler and Mishra (2009) backed up this discovery with their proposed technological pedagogical content knowledge (TPACK) framework. TPACK highlighted the significance of teachers’ capacity to efficiently merge technology, pedagogy, and content knowledge in their instructional methods. The findings of our study resonated with this model, emphasizing the vital importance of technology integration skills in effective distance learning. Ertmer and Ottenbreit-Leftwich (2010) suggested that teachers’ views and feelings about technology played a major role in their capacity to incorporate it into their teaching practices. This aligned with our results and indicated a strong link between teachers’ understanding of technology integration and their performance in online teaching. Scherer et al. (2019) further emphasized the significance of proficiency in integrating technology through a meta-analysis of studies on the TAM in the educational sector. They discovered that teachers’ perceptions of technology as easy to use and useful were important in predicting their intention to use technology in teaching. This was consistent with our results and indicated that educators who have more advanced technology integration abilities may view online teaching resources as more beneficial and user-friendly. Our results supported the idea of a connection between technology integration skills and previous experience with distance education, which was also evident in König et al. (2020). They discovered that teachers’ proficiency in using digital tools, often acquired from prior experience with technology-aided teaching, strongly influenced their capability to uphold high standards of instruction in virtual settings. Additionally, Sánchez-Cruzado et al. (2021) stressed the significance of continuous professional growth in technology integration, and highlighted that educators who consistently participate in such programs had more skill in successfully integrating technology into their instructional methods. This indicated the importance of continually developing technology integration skills, rather than just making a single attempt.

 
Limitations


Our study had several limitations. First, the sample was limited to 100 elementary school teachers in Türkiye, which may affect the generalizability of the findings. While participants were selected from different regions, a larger and more diverse sample could offer deeper insights. Second, the cross-sectional design of the study limited our ability to assess changes in teachers’ perceptions and practices over time; longitudinal studies could address this. Third, the reliance on self-reported data carries risks of biases such as social desirability or recall errors. Future research could incorporate methods like classroom observations, interviews, and student outcomes for a more holistic analysis. Finally, this study focused solely on teachers’ perspectives, excluding those of students, parents, and administrators, whose views could enhance our understanding of distance education’s effectiveness and durability.

 
Conclusions and Recommendations


The purpose of our research was to analyze the factors that impacted the strength and success of remote learning in elementary schools in Türkiye during the COVID-19 pandemic. Our study has pinpointed four essential components that are vital in this situation: (a) teachers’ prior knowledge of and experience in distance education, (b) teachers’ perspectives on the EIN, (c) support received from stakeholders, and (d) teachers’ technology integration knowledge and experience. Our study introduced a validated scale that enabled quantifiable assessment of these key components. Unlike prior conceptual models, this tool provided measurable means for evaluating institutional preparedness and instructional resilience. Although developed in Türkiye, the scale was designed to address global challenges in online education (Bozkurt et al., 2020; König et al., 2020) and can be adapted to different educational contexts. Future research can validate its cross-cultural applicability. While this study introduced a framework for assessing resilience in distance education, additional validation is necessary to establish its broader applicability and effectiveness in diverse educational settings. Future adaptations of this scale could consider context-specific factors in different education systems, such as infrastructure disparities in developing regions and variations in policy-driven distance learning models worldwide.

 
These results have highlighted the intricate and multi-dimensional aspects of successful distance learning, especially during emergency situations. The rise of four separate but interconnected factors underscored the importance of taking a comprehensive approach to improving the resilience and effectiveness of distance education.

 
The information we gathered has shown that teachers’ prior knowledge of and experience in distance education are essential for effective online teaching. This highlighted the need to include thorough distance education training in teacher preparation programs and in continuing professional development efforts. The importance of the EIN in Türkiye illustrated how national educational platforms can help facilitate widespread shifts to online learning. Nevertheless, it also emphasized the necessity of ongoing enhancements and adjustments to these platforms to address changing educational requirements.

 
Support from school administrators, parents, and technical staff is essential for effective remote learning, requiring strong collaboration among stakeholders. Policies should foster partnerships among teachers, school leaders, parents, and IT support teams to enhance distance education resilience.

 
Our findings have key implications for educational policy and practice, calling for


	 stronger teacher preparation programs with training in distance education and technology integration.

	 continued investment in and improvement of national educational platforms like EIN.

	 comprehensive support systems involving school administration, parents, and technical staff.

	 ongoing professional development for teachers’ technology integration skills.




Beyond Türkiye, these findings inform global efforts to strengthen distance education. Governments and institutions can use this scale to assess gaps in teacher training, stakeholder support, and technology integration, guiding investments in professional development and digital infrastructure. Adapting this framework across diverse education systems can help shape targeted policies for equitable and sustainable remote learning.

 
In summary, our study highlighted that the strength and success of distance education during the global crisis relied on various factors such as teacher readiness, technological support, stakeholder involvement, and teachers’ skill in using technology in teaching. Educational systems can improve their ability to deliver high-quality education despite challenging situations such as the COVID-19 pandemic by tackling these factors in a thorough and organized fashion.

 
It would be beneficial to investigate how the factors revealed in our study are expressed in various cultural and educational settings, and how they change as online learning becomes more highly integrated in worldwide education systems. Furthermore, long-term studies may offer important perspectives on the lasting effects of these factors on student academic outcomes and overall quality of education.
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