

  education-12-00600




education-12-00600







Educ. Sci. 2022, 12(9), 600; doi:10.3390/educsci12090600




Article



Teachers’ Self-Efficacy during the COVID-19 Pandemic in Greece: The Role of Risk Perception and Teachers’ Relationship with Technology



Eleni Andreou 1,*[image: Orcid], Christina Roussi 2[image: Orcid], Stella Tsermentseli 1[image: Orcid], Laura Menabò 3[image: Orcid] and Annalisa Guarini 3[image: Orcid]





1



Department of Primary Education, University of Thessaly, 38221 Volos, Greece






2



Department of Special Education, University of Thessaly, 38221 Volos, Greece






3



Department of Psychology, University of Bologna, 40146 Bologna, Italy









*



Correspondence: elandr@uth.gr







Academic Editor: Eila Jeronen



Received: 19 August 2022 / Accepted: 30 August 2022 / Published: 2 September 2022



Abstract

:

The COVID-19 pandemic has led to a sudden and radical transition from face-to-face to online teaching across the globe. This shift has required teachers to quickly adapt their educational practices, which has had an impact on their perceived self-efficacy. The limited literature on the impact of COVID-19 on teachers’ self-efficacy (TSE) has focused mostly on online teaching. The purpose of this study was to investigate TSE in both face-to-face and distant learning environments amid the COVID-19 pandemic. It also aimed to explore the impact of teachers’ relationship with technology and COVID-19 risk perception on their TSE. The sample was composed of 290 pre-service and in-service teachers from Greece who completed an online self-report survey. Results showed that pre-service teachers reported higher levels of TSE than in-service teachers, especially in distance learning environments. COVID-19 risk perception was not a significant predictor of TSE. By contrast, higher scores in self-assessed skills of the pedagogical applications of technology predicted TSE in both instructional settings. The present findings confirm the importance of promoting technological skills to enhance the self-efficacy of schoolteachers in both traditional and virtual instructional settings, regardless of the crisis due to the COVID-19 pandemic.
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1. Introduction


The outbreak of the 2019 novel coronavirus disease (COVID-19) and its identification as a pandemic urged governments in many countries to announce measures, including lockdowns, to limit COVID-19 spreading. Demanding changes were caused in daily life, affecting public health, economy, occupational fields, and education. School closures, decided by governments, posed challenges to teachers, students and parents and forced schools to a rapid transition to alternative means of schooling, specifically distance learning, to achieve instructional goals and contact with students [1,2,3]. This sudden shift has added to the already demanding workload of teachers and has been a source of additional stress and anxiety, which in turn has influenced their self-efficacy [4].



Teacher self-efficacy (TSE) refers to teachers’ judgment of their capabilities to bring about desired outcomes of student engagement and learning to all students [5,6]. TSE is strongly related to several positive outcomes for both teachers and students. As for teachers, commitment, persistence and instructional behavior correlate with self-efficacy, and as regards students, TSE is powerfully related to achievement, motivation and self-efficacy beliefs [7]. Pressley [4] highlighted the challenges raised by distance learning due to COVID-19 and explored how the new teaching approaches and requirements because of COVID-19 impacted elementary teachers’ instructional and engagement self-efficacy. Teaching virtually was related to lower instructional efficacy scores than teachers teaching in a hybrid or all in-person model, but no difference in engagement efficacy scores was found based on the instructional approach [4]. These findings have shed some light on the impact of COVID-19 on teachers’ self-efficacy and highlighted the importance of further exploration of the factors influencing self-efficacy beliefs during the COVID-19 pandemic.



According to Bandura’s social cognitive theory [6], the first and the most powerful source of self-efficacy is mastery experience. Mastery experience is conceptualized as one’s interpretations of his/her own previous, authentic experiences performing a particular task. The theory proposes that a successful mastery experience improves one’s efficacy, while an unsuccessful mastery experience weakens it. Indeed, it has been found that advanced teacher training and the perception of the ease of ICT use were related to greater confidence in distance teaching [8] and that better coping with technology seems to support TSE [9]. In the COVID-19 context, it has been shown that teachers who have had previous experience in online teaching scored higher on their TSE during the emergency transition from in-person to virtual learning environments [10,11]. Further exploration of more specific aspects of teachers’ use of technology and their correlates with TSE for face-to-face and distance teaching during COVID-19 pandemic is warranted.



Based on Bandura’s model, the perception of emotional and physiological states are also assumed to partially inform self-efficacy beliefs [6]. In general, positive emotions make individuals feel more competent; on the other hand, negative perceptions can lower self-efficacy expectations. During COVID-19, instability in daily life is accompanied by a constant risk of contamination and death [12]. Therefore, teachers’ perception of disease risk could be among the factors that may influence their self-efficacy. Indeed, recent studies have shown that a higher general risk perception and fear of COVID lowers self-efficacy [13,14]. Nabe-Nielsen and her colleagues [12] also examined teachers’ risk management and emotional reactions to the COVID-19 pandemic. They indicated that risk perception was higher in teachers exposed to infected students or colleagues [12]. According to the authors’ knowledge, no research relevant to the above mentioned research has been conducted in Greece, and overall no studies have investigated the role of teachers’ specific COVID-19-related risk perception on their perceived self-efficacy in relation to face-to-face and distance education One could argue that distance teaching eliminates exposure to the virus and the possibility of transmitting the infection, leading to lower risk perception among teachers.



Present Study


The current study addresses the gaps mentioned above by examining TSE in both face-to-face and distant learning environments during COVID-19 pandemic, and by exploring the impact of multiple domains of teacher’s use of technology and COVID-19 risk perception on their TSE. As this research is among the first attempts to study those experiences of Greek teachers, to focus on gender differences and teaching status seems a plausible starting point. To this end, the first aim of the study was to explore in-service and pre-service teachers’ self-efficacy scores in instruction and engagement during the 2020–2021 school year at the different instructional levels (i.e., face-to-face and distance learning). To our knowledge, TSE at both instructional levels amid the COVID-19 pandemic has only been investigated in a USA sample [4]. We were interested to investigate self-efficacy in Greece, thus extending this line of research in a different cultural and educational setting. We also wanted to investigate whether specific teacher characteristics (i.e., gender) or situational conditions, (i.e., whether in an in-service condition or not) were related to self-efficacy scores. Previous studies have found that TSE increases with teachers’ experience [15] and reported that female teachers have higher self-efficacy in instructional strategies and student engagement [16]. The present study sought to examine whether a similar pattern would be found in the context of the COVID-19 pandemic.



The second and primary aim of the study was to explore specific correlates of teachers perceived self-efficacy during COVID-19 crisis. Most studies investigating correlates of teacher self-efficacy during the pandemic, concentrated upon the effect of self-efficacy on teachers’ coping with stressful situations, e.g., [3]. The novelty of the present study lies in the study of teachers’ risk perception about COVID-19 as a potential predictor of teacher self-efficacy. It is also the first study to investigate whether multiple aspects of teachers’ relationship with technology (e.g., perceived usefulness of technology, ease of use, efficiency to apply pedagogical skills via technology) would contribute to the perceived self-efficacy (in both person and in distance teaching) within the context of COVID-19 risk perception. According to Bandura’s self-efficacy theory [6], the most powerful source of self-efficacy is mastery experience, we therefore, expected that a positive relationship with technology would be the stronger predictor of teacher’s self-efficacy above and beyond potential co-variates and COVID-19 risk perception. Findings from the present study will help to advance our understanding of how teachers’ relationships with technology may influence their self-efficacy, in the hope of better understanding teachers’ support and training needs upon transition to online learning environment during the current pandemic crisis, a potential future emergency and beyond.



Therefore, to achieve the aims of the present study, the following research questions (RQ) were formed:




	QR1.

	
Do teacher characteristics (i.e., gender and teacher status) relate to TSE, COVID-19 risk perception and relationship with technology amid the COVID-19 pandemic?




	QR1.

	
Does teachers’ COVID-19 risk perception predict their TSE in person and in distance teaching?




	QR1.

	
Does teachers’ positive relationship with technology contribute to TSE (in person and in distance teaching) within the context of COVID-19 risk perception?











2. Method


2.1. Participants and Procedure


A total of 290 teachers (78.7% women and 21.3% men) from central Greece participated in an online research survey. Of these, 189 (65.2%) were working as teachers employed primarily on public schools, and 101 (34.8%) were non-appointed teachers or were self-employed in private tuition (i.e., pre-service teachers). Concerning their age group variation, 20.7% were self-identified to the group between 21 and 30 years of age, 33.5% 31–40 years of age, 26.2% 41–50 years of age, 18.3% 51–60 years of age and 1.2% were over 61 years of age.



From the group of in-service teachers, 32 (17.2%) were in kindergarten settings, 80 (43%) were in primary schools, 37 (19.9%) in lower secondary schools and 37 (19.9%) in upper secondary schools. From the pre-service teachers’ group, 23 (22.8%) were specialized as kindergarten teachers, 38 (37.7%) as primary, and 40 (39.6%) were specialized to work in secondary (lower and upper) education. At the time of the questionnaire completion, 72.5% of the pre-service teachers and 65.2% of the in-service teachers reported being in a lockdown condition due to COVID-19 restrictions.



Data were collected online between September 2020 and February 2021, with the questionnaire taking about 20 min to complete. The questionnaire was administered via online Qualtrics survey platform and was accessed by participants using a designated link, which was disseminated through the researchers’ and teachers’ social networks and e-mail listservs resulting in the snowball sampling technique. It was emphasized in the electronic form that there was no correct answer to the questions, the identity of the participants would be kept confidential and their answers would only be used for scientific purposes. The responsible Ethics Committee approved the study.




2.2. Measures


A multi-item survey with an online questionnaire was set out to evaluate many aspects of teachers’ experience with in-person and distance teaching during the COVID-19 pandemic. Demographic information such as gender, teaching status (in-service appointment and non-in-service), categorical age groups and questions regarding being in a lockdown situation led the main questionnaire, which included items focused on the risk perceptions about COVID-19, perceived teachers’ self-efficacy in in-person and distance teaching and multiple aspects of their relationship with technology. The scales included in our study can be originally found in the studies of Gerhold’s [17], Tschannen-Moran [7], and Teo [18,19]. The items of the final questionnaire were translated from English into Greek by a competent speaker of both languages and then discussed with teachers for the understanding and clarity of the content.



Risk Perceptions about COVID-19: To measure teachers’ risk perception about COVID-19, we used the basis of a COVID -19 subscale from Gerhold’s study [17]. A total of 3 subscales were employed and in the cases of multi-item subscales, Cronbach’s alpha was calculated to test the hypothesis of their internal consistency to be calculated as a single score. The first subscale was the risk of contamination. Originally, in Gerhold’s study [17], it consists of three items, while in the present study, the item “How likely do you think it is that people in your family and friends might become infected with COVID-19 (Coronavirus SARS-CoV-2) in the near future?” was split into 2 items, separately for family and friends resulting in 4 final items (Cronbach’s alpha 0.90) The second subscale analyzed the risk in school environment (1 item) “How likely do you think it is that you might become infected with COVID-19 (Coronavirus SARS-CoV-2) in the school environment?”. The last subscale investigated the risk of death concerning self, family and friends, added in the present study, by altering the verb “become infected” with “would die” of the original Gerhold’s [17] subscale (3 items, Cronbach’s alpha = 0.87 (e.g., “How likely do you think it is that you would die if you become infected with COVID-19?”). Participants estimated their perceived risk on a 5-point scale, ranging from 1 = very likely to 5 = not very likely. Low scores indicate a higher estimated probability of exposure to COVID-19 risk.



Perceived self-efficacy as a teacher in person and in distance teaching: The perceived self-efficacy as a teacher (TSE) was assessed by two scales for in-person and distance teaching environments. The scales were originally adopted from the short form of Ohio State Teacher Efficacy Scale (OSTES) [7] and resulted in a total of four subscales employed in the present study, with 4 items each. The scale consisted of four subscales: (a) self-efficacy in student engagement in in-person teaching (e.g., “How much can you do to motivate students who show low interest in schoolwork?”; Cronbach’s alpha = 0.87); (b) self-efficacy in instruction in in-person teaching (e.g., “To what extent can you craft good questions for your students?”, Cronbach’s alpha = 0.82); (c) self-efficacy in student engagement in distance teaching (e.g., “How much can you do to motivate students who show low interest in online schoolwork?”, Cronbach’s alpha = 0.93); and (d) self-efficacy in instruction in distance teaching (e.g., “To what extent can you craft good online questions for your students?”, Cronbach’s alpha = 0.90). Teachers self-assessed their efficacy to handle the student engagement and instruction challenges on a 9-point scale, ranging from 1 = not at all to 9 = very much. High scores indicate a higher estimated TSE.



Relationship with technology: Relationship with technology was evaluated by 7 sub-scales from Teo’s research [18,19]. To the original 25 items, 1 more single-item subscale was added to assess teachers’ efficiency in use of the current platforms used in Greece for distance learning (e.g., “I am able to use videoconferencing platforms such as Zoom, Skype, MS Teams etc.”). The sub-scales (with high internal consistency) were: (a) experiencing assistance in the use of technology (3 items, e.g., “When I encounter difficulties in using technology, a specific person is available to provide assistance”, Cronbach’s alpha = 0.87); (b) perceived usefulness of technology (4 items, e.g., “Using technology enables me to accomplish tasks more quickly”, Cronbach’s alpha = 0.92); (c) perceived ease of use (5 items, e.g., “I find it easy to use technology to do what I want to do”, Cronbach’s alpha = 0.93); (d) basic technological skills acquired (3 items, Cronbach’s alpha = 0.76) (e.g., “I am able to use word processor to create, edit and format documents for specific purposes (e.g., Microsoft Word)”); (e) advanced technological skills acquired (3 items, e.g., “I am able to use video editing software (e.g., Microsoft Movie Maker, Adobe Premier, Ulead Video Studio)”, Cronbach’s alpha = 0.89); (f) efficiency to apply pedagogical skills via technology (4 items, e.g., “I am able to adopt and adapt given online technologies-based learning activities”, Cronbach’s alpha = 0.88); and (g) behavioural intention to use technology further in the future (3 items, e.g., “I intend to continue to use technology in the future”, Cronbach’s alpha = 0.94).



Teachers assessed their efficiency and attitudes on a 7-point Likert scale from 1 = “strongly disagree” to 7 = “strongly agree”. High scores indicate higher levels of efficiency and more positive attitudes towards technology.





3. Results


F-ANOVA tests were applied to investigate gender and status (in- and pre-service) differences among teachers. Mean scores, standard deviations and F scores are presented in Table 1 and Table 2. Female teachers (Table 1) scored higher than males in their self-reported self-efficacy in distance learning environments, both in instructional (η2 = 0.02) and in student engagement (η2 = 0.04). Concerning risk perceptions of COVID-19, teachers expressed high levels of probable exposure to risk, concerning contamination and contamination in the school environment. Men scored higher in their perceptions of COVID-19 risk contamination (η2 = 0.03), expressing fewer worries about their exposure to risk, especially concerning issues of contamination. In the facets of relationship with technology, gender differences were found in two out of eight facets, as women scored higher than men in their behavioral intention to use technology (η2 = 0.03) and slightly lower in their self-assessed skills to use the current distant learning platforms (η2 = 0.02).



Pre-service teachers scored higher than in-service teachers (Table 2) in their self-efficacy beliefs concerning student engagement in in-person school settings (η2 = 0.02) and in distance teaching instructional self-efficacy (η2 = 0.03) and student engagement (η2 = 0.06). Concerning teachers’ relationship with technology, pre-service teachers scored higher than in-service only in the facet of advanced technology skills (η2 = 0.02).



Correlations between the COVID-19 risk perceptions, facets of the relationship with technology, with the subscales of self-efficacy in in-person and in-distance learning environments were also calculated. As seen in Table 3, subscales of COVID-19 risk perception were only slightly correlated with teachers’ self-efficacy in student engagement in in-person learning. Concerning the facets of the teachers’ relationship with technology, these showed moderate positive correlations with teachers’ self-efficacy in in-person teaching scores and stronger correlations with teachers’ self-efficacy in distance teaching.



To test our hypothesis about the role of positive relationship with technology in the perceived self-efficacy (in person and in distance teaching) within the context of COVID-19 risk perception situation (as teachers exhibit a high level of concern about COVID-19), a three-stage hierarchical multiple regression was conducted with the two subscales of self-efficacy (instructional and student engagement) in both in-person and distance learning environments.



As seen in Table 4, instructional self-efficacy in traditional environments was entered as a dependent variable. Gender and status of teaching were entered at stage one to control for demographic variables. The COVID-19 risk perceptions (risk of contamination, risk of death and risk in school environment) were entered at stage two and the facets of relationship with technology (facilitating condition, perceived usefulness, perceived ease of use, basic technological skills, advanced technological skills, technology for pedagogy skills, behavioral intention to use technology, and use of platforms) at stage three. β-Scores are presented in Table 4. The hierarchical multiple regression revealed that at stage one the demographic variables did not contribute significantly to the regression model, F (2, 185) = 0.83, p > 0.05. Introducing the risk of contamination variables did not add any significant change in the explained variation of the instructional self-efficacy in traditional educational settings (F (3, 182) = 1.26, p > 0.05. Adding the relationship with technology variables to the regression model, explained a 21% of the variation of self-efficacy (R2 = 0.21, R2adjusted 0.15, R2change = 0.18, F (8, 174) = 4.94, p < 0.001).



Accordingly, student engagement self-efficacy in traditional environments was entered as a dependent variable. Gender and status of teaching were entered at stage one of the control for demographic variables, the COVID-19 risk perceptions were entered at stage two and the facets of relationship with technology at stage three. β-Scores are also presented in Table 4. The hierarchical multiple regression revealed that at stage one the demographic variables contribute significantly to the regression model, and explained 4.8% of the variation of self-efficacy (R2 = 0.05, R2adjusted 0.04, F (2, 184) = 4.68, p ≤ 0.01). Introducing the risk of contamination variables (F (3, 181) = 0.991, p > 0.05) at stage two, and the relationship with technology at stage three, did not add any further significant change in the explained variation of the student engagement self-efficacy in traditional educational settings, F (8, 173) = 1.51, p > 0.05.



The instructional self-efficacy in distance learning environments followed to enter as a dependent variable. The hierarchical multiple regression revealed that at stage one the demographic variables contribute significantly to the regression model, and explained 6.2% of the variation in self-efficacy, R2 = 0.05, R2adjusted 0.04, F (2, 182) = 6.02, p < 0.005. Introducing the risk of contamination variables did not add any significant change in the explained variation of the instructional self-efficacy in digital educational settings, F (3, 179) = 0.73, p > 0.05). Adding the relationship with technology variables to the regression model explained 46.9% of the variation in self-efficacy, R2 = 0.47, R2adjusted 0.43, R2change = 0.40, F (8, 171) = 15.94, p < 0.001.



Finally, the teachers’ engagement self-efficacy in distance learning contexts was entered as a dependent variable. The hierarchical multiple regression revealed that at stage one the demographic variables contributed significantly to the regression model and explained 12% of the variation in self-efficacy, R2 = 0.12, R2adjusted 0.11, F (2, 182) = 12.45, p < 0.001. Introducing the risk of contamination variables did not add any significant change in the explained variation of the instructional self-efficacy in digital educational settings, F (3, 179) = 0.91, p > 0.05. Adding the relationship with technology variables to the regression model, explained 34.5% of the variation in self-efficacy, R2 = 0.34, R2adjusted 0.30, R2change = 0.40, F (8, 171) = 6.90, p < 0.001.



According to β-scores (as presented in Table 4), at stage three, teacher’s status (pre- or in-service) seem to have a predictive validity to teachers’ self-efficacy, as preservice teachers seem to report higher levels of self-efficacy, both in instructional and in student engagement, especially in distance learning environments, and among all eight facets of relationship with technology, higher scores in their self-assessed skills of the pedagogical applications of technology seem to better predict higher levels of self-efficacy, in distance learning environments particularly.




4. Discussion


The purpose of this study was to explore teachers’ instructional and engagement self-efficacy beliefs in both online and face-to-face teaching during COVID-19 and to investigate the role of teachers’ relationships with technology and COVID-19 risk perception on their perceived self-efficacy. We found that gender and teaching status (in-service versus non-in-service) were implicated in self-efficacy beliefs. Perceptions of COVID-19 were not a significant predictor of self-efficacy but a positive relationship with technology associated with perceived self-efficacy in both traditional and distance learning environments.



Analysis showed gender differences concerning teachers’ perceived self-efficacy and relationships with technology, as per social cognitive career theory [20]. Female teachers scored higher than males in their self-reported instructional and engagement efficacy in distance learning environments. Even though the literature lacks clarity with regards to gender differences in teachers’ self-efficacy, our results are consistent with a line of research showing female teachers reporting higher self-efficacy [21,22]. The higher self-efficacy beliefs of female teachers have been attributed to cultural expectations as well as gender-role socialization experiences [23]. Males showed higher scores in their self-assessed skills to use the distant learning platforms, which was expected, as previous research revealed that males tend to regard themselves as more competent than females when evaluating their ICT skills [24]. These findings about gender differences align with previous studies conducted in the past and contribute to these scholarly works by providing novel piece of evidence in the context of emergency remote education.



Contrary to Pressley and Ha [25] who found no association between teaching status and TSE during COVID-19, our data showed that pre-service teachers scored higher than in-service teachers self-efficacy beliefs in both face-to-face and distance learning. Our results corroborated previous findings that have found a similar association between with self-efficacy scores and teaching experience [26,27]. Hoy and Spero [26] suggested that prospective and novice teachers gain confidence in their teaching skills through their early years because they underestimate the complexity of the teaching task and that these levels of confidence may decline as they acquire more teaching experience. It is also possible that experienced teachers reported lower self-efficacy because they had to re-assess their self-efficacy skills due to the new challenges posed by the COVID-19 teaching adaptations. In contrast, for novice teachers, this sudden transition might not have had the same impact on the assessment of their self-efficacy because they had not yet consolidated their daily teaching routines and experiences. Furthermore, many pre-service teachers may be part of the “net generation” that already actively use technology in everyday living [28].



Our study also revealed that teachers expressed high levels of concern regarding COVID-19 infection and fear of contamination in the school environment. Even though only a few studies have examined risk perception in teachers during the pandemic, our results are similar to findings from Germany and Taiwan [13,29]. We also found that females had more significantly higher odds of being more concerned about their exposure to risk, especially fear of contamination, than their male colleagues, which is consistent with the German data [29]. These gender differences can be explained by females’ greater concern about their health and safety in the working environment as well as generally higher levels of anxiety [30,31]. Interestingly, even though perceived probability of exposure to COVID-19 among teachers was high, COVID-19 risk perception was not a significant predictor of any aspect of TSE. This is in contrast to previous studies that found an association between risk perception and general self-efficacy [13,14]. In our study we measured TSE (rather than general self-efficacy), and therefore our finding could be attributed to the fact that most teachers at the time of data collection were in confinement, and therefore their instructional and engagement self-efficacy were not directly impacted by perceived risk of exposure to COVID-19.



Our results showed that a positive relationship with technology, particularly technology for pedagogy skills, predicted TSE in both traditional and distance learning environments; this association is especially pertinent to pre-service teachers. Therefore, the strongest predictor of our sample’s high TSE beliefs in the context of the COVID-19 pandemic seemed to be mastery experiences, consistent with Bandura’s views [6] and in line with similar results that revealed that positive effect of perceived digital competence on teachers’ self-efficacy [32].These results are also consistent with previous findings that showed that training teachers about integrating ICT into teaching and learning might enhance the self-beliefs of their capabilities [33]. We propose, in agreement with Smarkola’s [34] argument that teacher ICT training should be specifically tailored toward the content-specific use of computers in classroom instruction instead of purely basic operational computer skills. In this vein, helping teachers to experience mastery through technology supported education training would enable them to take advantage of innovative technology-based teaching methods and it would also enhance their TSE.




5. Conclusions


Based on our results, we may conclude that skills of the pedagogical applications of technology seem to predict higher levels of teacher self-efficacy in both face-to-face and in distance learning environments. However, our study has some limitations, the first one being the sample size and the recruitment of teachers for the online survey. The sample that took part in our study was not so large and may have been affected by self-selection bias. Another limitation is that only the teaching status of teachers was investigated as a situational factor, resulting to a limited picture regarding the study of the contribution of other situational parameters. Additionally, data collection occurred at a single time point. Future research should continue to investigate the longitudinal impact of COVID-19 on teachers’ self-efficacy. Such a study would allow us to explore reciprocal relations between technology integration in education and self-efficacy as well as how these may have impacted other types of teacher behaviors during the COVID-19 pandemic. Triangulating/multistep methods, including focus group interviews to validate the results, would also be beneficial.



Irrespective of these limitations, the current study shows how teachers felt during a crucial moment in education. This study emphasizes the need for teacher professional development in remote teaching and technology competencies to support and improve teachers’ perceived self-efficacy. We urge others to continue exploring the impact of teaching during the post COVID-19 era in order to begin to generalize findings. Given that education may never return to a fully pre-pandemic approach, and beyond COVID-19, other natural disasters or crises may disrupt schools periodically in the future, we recommend that it become a priority to promote pedagogy-specific technological skills to promote teachers’ self-efficacy. It is essential that teachers are offered specific technological skills that apply to pedagogical settings, along with the general computer training programs. Teachers’ positive technology integration has both immediate and long-term implications for their self-efficacy, making this study’s findings relevant in the context within and beyond COVID-19.
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Table 1. Mean scores (SD) for self-efficacy in in-person- and distance learning environments, COVID-19 Risk Perception Subscales and Relationship with Technology Subscales and F-ANOVA comparisons between men and women teachers.
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Men

	
Women

	




	
Mean (SD)

	
Mean (SD)

	
F

(df)






	
Self-efficacy in in-person teaching

	

	

	




	
Instructional

	
28.60 (4.62)

[n = 52]

	
29.17 (4.23)

[n = 190]

	
0.73

(1, 240)




	
Student engagement

	
26.92 (4.87)

[n = 52]

	
28.09 (4.74)

[n = 189]

	
2.44

(1, 239)




	
Self-efficacy in in-distance teaching

	

	

	




	
Instructional

	
22.10 (7.50)

[n = 51]

	
24.47 (6.97)

[n = 185]

	
4.54 *

(1, 234)




	
Student engagement

	
21.22 (7.81)

[n = 51]

	
24.43 (6.48)

[n = 185]

	
8.98 **

(1, 234)




	
COVID-19 risk perception

	

	

	




	
Risk of contamination

	
2.17 (0.67)

[n = 52]

	
1.88 (0.69)

[n = 187]

	
7.30 **

(1, 237)




	
Risk of death

	
3.19 (0.90)

[n = 50]

	
3.13 (0.94)

[n = 190]

	
0.17

(1, 238)




	
Risk in school environment

	
1.69 (0.92)

[n = 52]

	
1.92 (0.96)

[n = 189]

	
2.34

(1, 237)




	
Relationship with technology

	

	

	




	
Facilitating condition

	
4.28 (1.64)

[n = 51]

	
4.50 (1.64)

[n = 187]

	
0.76

(1, 236)




	
Perceived usefulness

	
4.81 (1.60)

[n = 48]

	
5.00 (1.38)

[n = 186]

	
0.68

(1, 232)




	
Perceived ease of use

	
5.40 (1.24)

[n = 52]

	
5.34 (1.35)

[n = 182]

	
0.06

(1, 232)




	
Basic technological skills

	
6.47 (0.84)

[n = 50]

	
6.55 (0.68)

[n = 183]

	
0.50

(1, 231)




	
Advanced technological skills

	
3.31 (2.02)

[n = 46]

	
3.38 (1.82)

[n = 180]

	
0.05

(1, 224)




	
Technology for pedagogy skills

	
5.10 (1.39)

[n = 50]

	
5.35 (1.25)

[n = 184]

	
1.59

(1, 232)




	
Behavioral intention to use technology

	
5.54 (1.53)

[n = 52]

	
6.06 (1.16)

[n = 187]

	
6.82 **

(1, 237)




	
Platforms

	
6.64 (0.69)

[n = 52]

	
6.25 (1.12)

[n = 189]

	
5.55 *

(1, 239)








Note: * p < 0.05, ** p < 0.01.
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Table 2. Mean Scores (SD) for self-efficacy in in-person and distance learning environments, COVID-19 Risk Perception Subscales and Relationship with Technology Subscales and F-ANOVA comparisons between in-service and pre-service teachers.
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In-Service~Teachers

	
Pre-Service Teachers

	




	
Mean (SD)

	
Mean (SD)

	
F

(df)






	
Self-efficacy in in-person teaching

	

	

	




	
Instructional

	
29.06 (4.49)

[n = 176]

	
28.87 (4.16)

[n = 90]

	
0.11

(1, 264)




	
Student engagement

	
27.41 (5.08)

[n = 175]

	
28.74 (3.93)

[n = 90]

	
4.73 *

(1, 263)




	
Self-efficacy in in-distance teaching

	

	

	




	
Instructional

	
23.26 (7.04)

[n = 167]

	
25.62 (7.10)

[n = 91]

	
6.54 *

(1, 256)




	
Student engagement

	
22.76 (6.79)

[n = 169]

	
26.13 (6.53)

[n = 91]

	
15.00 **

(1, 258)




	
COVID-19 risk perception

	

	

	




	
Risk of contamination

	
1.90 (.69)

[n = 178]

	
2.05 (.71)

[n = 97]

	
3.06

(1, 273)




	
Risk of death

	
3.11 (0.95)

[n = 178]

	
3.18 (0.93)

[n = 98]

	
0.40

(1, 274)




	
Risk in school environment

	
1.76 (0.89)

[n = 180]

	
2.2 (1.00)

[n = 98]

	
9.92 **

(1, 276)




	
Relationship with technology

	

	

	




	
Facilitating condition

	
4.39 (1.75)

[n = 165]

	
4.63 (1.43)

[n = 89]

	
1.30

(1, 252)




	
Perceived usefulness

	
4.90 (1.47)

[n = 162]

	
5.20 (1.29)

[n = 88]

	
2.70

(1, 248)




	
Perceived ease of use

	
5.27 (1.33)

[n = 161]

	
5.57 (1.28)

[n = 89]

	
2.85

(1, 248)




	
Basic technological skills

	
6.58 (0.73)

[n = 159]

	
6.44 (0.72)



[n = 88]

	
2.13

(1, 245)




	
Advanced technological skills

	
3.23 (1.97)

[n = 155]

	
3.78 (1.68)

[n = 87]

	
4.91 *

(1, 240)




	
Technology for pedagogy skills

	
5.29 (1.33)

[n = 163]

	
5.35 (1.16)

[n = 87]

	
0.13

(1, 248)




	
Behavioral intention to use technology

	
5.93 (1.35)

[n = 167]

	
5.98 (1.06)

[n = 88]

	
0.12

(1, 253)




	
Platforms

	
6.38 (1.05)

[n = 167]

	
6.23 (1.11)

[n = 90]

	
1.05

(1, 255)








Note: * p < 0.05, ** p < 0.01.
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Table 3. Correlations Pearson r between scores of COVID-19 Risk Perception Subscales and Relationship with Technology Subscales.
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Self-Efficacy in In-Person Teaching

	
Self-Efficacy in In-Distance Teaching






	

	
Instructional

	
Student engagement

	
Instructional

	
Student engagement




	
COVID-19 risk perception

	

	

	

	




	
Risk of contamination

	
0.01

	
0.11

	
−0.03

	
0.04




	
Risk of death

	
−0.11 *

	
−0.04

	
−0.09

	
−0.10 *




	
Risk in school environment

	
0.01

	
0.12 *

	
0.06

	
0.07




	
Relationship with technology

	

	

	

	




	
Facilitating condition

	
0.15 **

	
0.14 *

	
0.28 **

	
0.24 **




	
Perceived usefulness

	
0.31 **

	
0.22 **

	
0.49 **

	
0.39 **




	
Perceived ease of use

	
0.32 **

	
0.23 **

	
0.53 **

	
0.40 **




	
Basic technological skills

	
0.34 **

	
0.20 **

	
0.31 **

	
0.22 **




	
Advanced technological skills

	
0.16 **

	
0.14 *

	
0.34 **

	
0.32 **




	
Technology for pedagogy skills

	
0.42 **

	
0.25 **

	
0.60 **

	
0.48 **




	
Behavioral intention to use technology

	
0.28 **

	
0.19 **

	
0.48 **

	
0.36 **




	
Platforms

	
0.31 **

	
0.13 *

	
0.32 **

	
0.25 **








Note: * p < 0.05, ** p < 0.01 (one-tailed).













[image: Table] 





Table 4. Summary of the final results of hierarchical regression: β-scores.
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Final β

	
Dependent Variables




	
Variables

	
Self-Efficacy in In-Person Teaching

	
Self-Efficacy in Distance Teaching






	

	
Instructional

	
Student engagement

	
Instructional

	
Student engagement




	
Step 1; Gender * Teacher’s status

	

	

	

	




	
Gender (1 = man, 2 = woman)

	
0.09

	
0.08

	
0.14 *

	
0.16 *




	
Teacher’s status (1 = in-service, 2 = pre-service)

	
0.01

	
0.20 **

	
0.19 **

	
0.29 **




	
Step 2; COVID-19 risk perception

	

	

	

	




	
Gender

	
0.10

	
0.10

	
0.14

	
0.18 *




	
Teacher’s status

	
−0.02

	
0.17 *

	
0.17 *

	
0.27 **




	
Risk of contamination

	
0.05

	
0.09

	
−0.02

	
0.10




	
Risk of death

	
−0.14

	
−0.10

	
−0.09

	
−0.11




	
Risk in school environment

	
0.07

	
0.05

	
0.08

	
−0.02




	
Step 3; Relationship with technology

	

	

	

	




	
Gender

	
0.08

	
0.07

	
0.12

	
0.16 *




	
Teacher’s status

	
0.01

	
0.18 *

	
0.12 *

	
0.24 **




	
Risk of contamination

	
0.00

	
0.04

	
−0.07

	
0.06




	
Risk of death

	
−0.14

	
−0.09

	
−0.08

	
−0.10




	
Risk in school environment

	
0.06

	
0.05

	
0.03

	
−0.06




	
Facilitating condition

	
−0.02

	
−0.06

	
0.04

	
0.04




	
Perceived usefulness

	
0.05

	
0.02

	
0.12

	
0.08




	
Perceived ease of use

	
−0.06

	
0.00

	
0.17

	
0.05




	
Basic technological skills

	
0.17 *

	
0.11

	
−0.04

	
−0.03




	
Advanced technological skills

	
−0.05

	
−0.02

	
0.02

	
0.04




	
Technology for pedagogy skills

	
0.26 *

	
0.22 *

	
0.46 **

	
0.36 **




	
Behavioral intention to use technology

	
−0.02

	
−0.05

	
−0.08

	
−0.05




	
Platforms

	
0.17

	
−0.02

	
0.03

	
0.06








Note: * t-value significant p < 0.05, ** t-value significant p < 0.01.
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