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Abstract

:

The COVID-19 pandemic has disrupted normal activities such as going to school, moving education online. Based on data gathered through a survey (N = 784), this paper analyses students’ perceptions regarding the effectiveness of online education in a period when this type of education is the only available option. Although several studies suggest that online education can be as effective as traditional education which requires attendance, few studies have focused on learner satisfaction with online instruction, particularly in the transition to online learning from traditional approaches. The results indicate that students react differently to online education, and their reaction is based on their proficiency in using online tools, their ability to technically access online courses, and the instructors’ manner in conducting learning activities.
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1. Introduction


In order to prevent the spread of the SARS-COV2 virus, Romania developed a strategy to prevent and control the situation, it includes: the cancellation or closure of flights, the closure of restaurants and hotels, and mandatory quarantine for infected people or people who are suspected to be infected. Thus, institutions including schools, high schools and universities have temporarily suspended their traditional courses, migrating to a model of online education.



The SARS-CoV2 virus has threatened the activity of high schools, colleges and universities, which is why the issue of whether or not to continue teaching and learning has been raised, provided that the health of students and of education staff is protected. Educational institutions preferred to close traditional (face-to-face) teaching activities, including laboratories, and transferred teaching activities to the online environment in order to prevent the spread of the virus. Forcibly moving educational activity to the online environment allows for flexibility in teaching and learning because courses are easily accessed. Despite the crisis, courses were transferred online at an astonishing and unprecedented speed [1,2,3].



As a distinctive feature, this study aims to compare the perceptions of university students (both undergraduate and postgraduate) and of high school students regarding the effectiveness of online courses. Although the study of university students’/high school students’ perceptions regarding the effectiveness of online courses has been an intensely studied topic by authors such as Bentley [4], Bali and Liu [5], and Platt, Raille and Yu [6], their studies used a scenario in which there was the possibility of attending both online courses and courses in the study rooms (face to face with university students/high school students). Therefore, this research analyses the perceptions of undergraduate and postgraduate students and of high school students in a time when there is only the possibility of online courses, in a state of emergency caused by the COVID-19 pandemic.



In order to study the perceptions of undergraduate and postgraduate students and of high school students regarding the effectiveness of online courses, we used a survey applied to undergraduate and postgraduate students from Alexandru Ioan Cuza University of Iași and students from Virgil Madgearu Economic Technological High School of Iași, between 25 March and 30 April 2020. The survey included questions with Likert-type scale responses, with control questions regarding age, gender, education level, access to the use of technologies, etc. A total of 784 responses were received in this survey.



Therefore, this paper is structured in the following sections: introduction, literature analysis and development of research hypotheses, research methodology, results, discussions, and conclusions.




2. Literature Analysis


2.1. Advantages vs. Disadvantages of Online Education


The impact of the COVID-19 pandemic has led to the temporary interruption of educational activities in the classroom. University students and high school students in their final years are in an unprecedented situation, which does not allow for a clear perspective of the future. The length of the pandemic and its effects on daily life, costs and other financial issues can directly affect the continuation of the education of university students and high school students. The vulnerability caused by the disturbances in the academic space is worrying. The situation of both undergraduate and postgraduate students has generated unfavorable conditions, such as the necessity to drop out of education. A feeling of exclusion was created by the pandemic situation, outlining an image of inequity in the academic education system [7,8,9].



Online education has the potential to transform the education system by expanding educational opportunities, transforming student populations and encouraging the development of new pedagogical methods [6,10,11], making the learning process more reliable, more efficient, and less stressful for both instructors and students. Although there are studies suggesting that online and traditional education are comparable in terms of learning outcomes, it is also admitted that online learning is perceived as lacking in interactivity compared with classroom learning [5,12]. However, in a study including 156 students, Fortune, Spielman and Pangelinan [13] concluded that there was no statistically significant difference in learning preferences between students attending online courses and students attending courses in person.



The effectiveness of online education has shown a number of advantages due to increased flexibility and learning opportunities: easy access to experts, exposure to educational environments, a wide range of types of courses, and joining student communities. There are also several disadvantages of online education, such as: internet browsing issues, computer compatibility, or technical issues [14,15].



At the beginning of the COVID-19 pandemic, students had to reorganize their daily schedule to adapt to a situation of isolation. Those studying abroad had to go back home, but, at the same time, many of them were blocked due to the closure of airports and borders. The lack of socialization affected students and their socio-emotional balance suffered, especially in young people with pre-existing problems of this nature. Students claimed that main the effects of isolation were anxiety and depression [16].



Therefore, this study proposes to test the following hypotheses:



Hypothesis 1(H1).

The perception of the effectiveness of face-to-face courses will influence students’ desire for physical class attendance.





Hypothesis 2(H2).

The perception of the effectiveness of face-to-face courses will negatively influence the perception of the effectiveness of online courses.






2.2. Premises of a Good Experience with Online Education


A significant relationship has been reported between the degree to which students feel comfortable using the internet and their general feeling of satisfaction with the online experience [17].



Research has proven that advances regarding information technology and the evolution of computers positively affect the approach of university/high school students on learning in contemporary educational environments [18,19]. Mobile devices and easy internet access have changed the paradigm of communication in the context of the education system. Social networks used in everyday life can bring about changes in teaching methods and generate improvements by stimulating and involving students in the learning process [20,21].



In the context of the COVID-19 pandemic, the sudden and forced transition from traditional education to online education has had negative effects on the preparation of university students and high school students [22,23]; these effects are generated by problems with access to technology and internet networks, and by the diminished quality of teaching [24].



In Romania, during the period of isolation, parents had to ensure students’ access and participation in online learning activities organized by their educational institutions. The technology required to participate in online courses is as follows: laptop/smart phone/tablet and internet access. This technology may belong to the students’ families or educational institutions. The damages caused to loaned technical and communication equipment falls entirely on the parents or legal guardians. The access to platforms, digital learning resources and virtual libraries is free [24,25].



According to Kebritchi et al. [26], in order to support students in online education, prior training in technical skills is necessary for the efficient use of computers and the internet. Other factors are important as well, such as: the students’ perception and attitude towards the internet, their level of knowledge of English, and how the students manage their time. The success of online education is given by the dimensions suggested by Hung et al. [27]: learning motivation, self-directed learning, computer and internet quality, effectiveness of online communication, and student control.



Therefore, this study proposes to test the following hypotheses:



Hypothesis 3(H3).

The students who do not possess the technology needed for easy access to online courses will perceive them as ineffective compared with the students who possess the technology.





Hypothesis 4(H4).

The students who can browse the internet easily will perceive the effectiveness of online courses differently compared with the other students.






2.3. Adapting Educational Institutions to Online Education vs. the Effect on the Trust of University Students and High School Students


Educational institutions have had to adapt to the restrictions created by the COVID-19 pandemic [28,29]. A series of applications, platforms and educational resources have been launched to support high school and university students, teachers and professors, parents, educational institutions and school managers, with the aim of facilitating the study process of high school/university students, providing social support and facilitating interaction during the closure of educational institutions [3,30,31].



Online courses were initially designed in the format of a teacher/professor teaching material in a classroom, transmitted and stored with the help of technology, so that the information could be accessed later and repeatedly by students. Students seem to appreciate this format because they have the possibility of easy access to the information. However, undergraduate students tend to be more conservative, which is why they do not appreciate the format of online courses, compared with postgraduate students who are more open to modern work methods in the educational environment, and prefer participatory methods and direct interaction within the university [32,33]. Online courses require more discipline from the students. Higher success rates for online courses can be seen in postgraduate students due to their maturity, while undergraduate students are more disinterested in this format, and high school students are much less inclined to online courses [10]. High school and university students feel attached to the teachers/professors and/or schoolmates with whom they work. Interaction and social relationships give individuals a sense of security, trust and love, and these aspects can generate significant success for the educational process [34,35]. High aspirations, care and positive attitude towards learning, motivation and encouragement of group members, professors for university students, and teachers for high school students, can contribute to positive academic results. University students and high school students who do not receive significant moral support from their family compensate with the moral and social support provided by teaching staff, which can have significant positive effects on school results and general success [36,37].



The students who appreciate participation in traditional classroom courses consider it is important to interact with academia for face-to-face meetings with professors and schoolmates, and for immediate feedback generated by the stated circumstances [38,39]. High school students’ perception in the pre-academic environment is similar. The challenge of transferring contents from a traditional teaching format to an online format generates certain problems, and there are differences in perception [26]. Thus, students consider online courses ineffective due to the effects generated by distance learning: limited interaction with the school environment and schoolmates, and increased interaction with technology [40,41]. The teaching staff faces problems regarding content delivery and lower student interest due to the absence of face-to-face meetings, lower control over student groups, and a blockage in the ability to correct these situations [26,42].



Therefore, this study proposes to test the following hypotheses:



Hypothesis 5(H5).

Students’ desire for physical class attendance will generate the perception of ineffectiveness of online courses.





Hypothesis 6(H6).

The capacity of educational institutions to manage online courses will have a positive effect on the students’ perception of the effectiveness of online courses.






2.4. Training of the Teaching Staff Regarding Online Education vs. the Effect on the Trust of University Students and High School Students


The COVID-19 pandemic has caused unprecedented damage to the education system, especially in educational institutions, and in particular to teaching staff—the most critical resource of any educational institution, which have to face financial, physical, and mental challenges [43,44].



Teaching staff use teaching methods virtually, which are not affected by the additional demands generated by the context of the coronavirus pandemic. Every academic or pre-academic educational institution have the necessary tools for the formation of a virtual class, as an extension of the real class. However, the ability of the teaching staff to adapt to the new requirements is greatly affected by the formation of the working skills with new technologies. The teaching staff who had access to distance learning courses and digital resources have a lower risk of maladaptation to the difficulties generated by online courses and have the confidence to continue teaching according to the new conditions. In the context generated by the COVID-19 pandemic, the simplest option of the teaching staff is to teach their classes by video, either live or digitally transmitted [8,30,31].



It is essential to ensure the continuity of teaching in the online environment, so the teaching staff must build their own skills to be able to work in virtual environments that are of high quality and technological complexity, for which special training is not necessarily required [16,45].



Traditional teaching used body language, facial expressions, and the teacher’s voice as important learning tools. The transition to online teaching courses created restrictions on the above and highlighted the importance of emphasis in teachers’ voice and reducing the amount of speech presented to high school students on key knowledge, using a smaller number of words [46].



Teaching staff must take into account three elements when designing the content for online courses: theoretical materials, pedagogy, and technology. If these elements are perfectly combined, they ensure efficient and high-quality teaching [11,47]. Transmission of content with the help of technology is much more efficient if the teaching staff create collaborative, reflective activities and draw clear criteria regarding evaluation—in online education, evaluation is carried out with the help of digital technologies [48]. According to Kebritchi et al. [26] and Duncan [49], the transition from traditional courses to online courses requires content redesign strategies to integrate technology. Redesigning courses lowers costs and can increase students’ memorization speed. Course redesign strategies involve interactive learning in the online environment with the support of multimedia tools.



Cross [50] and Song, Kim and Luo [51] consider that the teacher-student relationship is based on a series of experiences and expectations. Students appreciate teachers who provide quick, permanent and open feedback, who provide prompt responses, who know the curricula content and the teaching methods in detail, who constantly assist the students in the preparation stages, and who have a positive behavior in the instructional/educational act. Students want their teachers to have initiative, to take the first step in the educational activities, to prepare the students for the online classes, and to have a positive behavior, as the support and modelling offered by the teachers contribute to their subsequent success. Mather and Sarkans [38] also identified factors that can improve the learning process and student satisfaction, such as: promptness of teachers’/professors’ responses, clarity of tasks, and easy access to the content. In online learning activities, students appreciate flexibility and convenience. Cross [50] concludes that all the teaching staff, regardless of the level of education (academic or pre-academic), should pay more attention to students’ perceptions and consider them in instructional/educational activities.



Educational institutions have adopted educational platforms that have the advantage of collecting digital teaching resources, whose availability and quality are particularly important; these are alternatives to online courses conducted by videoconference [8,52].



Teaching staff were trained within projects aiming to capitalize on new technologies in teaching-learning activities. The development of the digital skills of the teaching staff is a priority for the education system. Training through courses or projects for online education aims to use online tools in distance learning activities with university students and/or high school students [53,54].



Isolation has made the situation of education in Romania uncertain and uncomfortable, the lack of clear, coherent and specific measures to continue instructive/educational activities has created stress and anxiety for most teaching staff, high school students and parents/legal guardians [43,55,56].Teachers were forced to identify new methods to offer all high school students the opportunity to participate directly/indirectly in online courses, which caused them to be more lenient and more understanding of students’ personal situations. The materials sent by the teachers through the learning platforms, the work tasks sent to the high school students in a less favorable situation, the exclusively online communication, and the lower quality of the pedagogical act, in addition to the students’ lack of interest, lowered the teachers’ expectations regarding the quality of the topics and contents to be prepared for classes [43,57].



Therefore, this study proposes to test the following hypotheses:



Hypothesis 7(H7).

The capacity of the teaching staff to be more lenient will have a positive effect on the perception of the effectiveness of online courses.





Hypothesis 8(H8).

The perception of the ability of teaching staff to manage online courses will have a positive effect on the perception of the adaptation of the educational institution to online education.





Figure 1 shows a conceptualization of the model regarding the effectiveness of online courses:



As such, this study used the variables presented in Table 1.





3. Materials and Methods


3.1. Description of the Research Method


The current study included 784 participants: 575 women (74.34%), and 209 men (26.66%). The average age of the participants was 20.30 years. The participants in this study (n = 784) were undergraduate, postgraduate, and high school students. The recruitment of participants was performed through an e-mail sent to university students and high school students. The participants were instructed to take into account their general experience regarding education and online courses when answering the questions, instead of assessing the quality of the courses they attended online. Thus, the interested students followed a link to an online survey conducted through Google Forms, where they answered questions aimed at measuring their perception of the effectiveness of online education in general, and in the situation caused by the COVID-19 pandemic in particular.




3.2. The Sample


Although there is no general method for determining the optimal sample size, researchers have proposed recommendations and guidelines regarding appropriate sample sizes when performing a factor analysis. Field [58] recommended at least 10 subjects per variable to reduce sampling errors. Comrey and Lee [59] provided the following recommendations for appropriate sample sizes: 100 = poor, 200 = ok, 300 = good, 500 = very good, 1000 or more = excellent.



In the present research, the population analyzed included 784 students participating in online education from Alexandru Ioan Cuza University of Iași and Virgil Madgearu Technological Economic High School of Iași. The population was selected randomly. All participants had the opportunity to ask questions or communicate their concerns about the survey.




3.3. Work Stages


The survey was evaluated in two stages, as follows:




	(1)

	
Face validity: we made sure that the respondents understood the questions. In this respect, there were no misleading questions using multiple negations or unclear formulations;




	(2)

	
Construction validity testing: we used an analysis of exploratory factors and reliability, i.e., Cronbach’s alpha tests.









In the first stage, we tested by descriptive statistics and regression analysis the differences between different groups of students (high school students, undergraduate students, postgraduate students, technically challenged and with technical skills, financially capable and financially incapable).



In the second stage, a model of structural equation was tested to analyze the impact of different beliefs on the perception of the effectiveness of online education.



A linear regression analysis was used to test the hypotheses H3 and H4, and an SEM model was used to test the hypotheses H1, H2, H5, H6, H7 and H8.




3.4. Measures


In this study we used a survey as a data collection tool. We used a five-point Likert scale. Thus, the reliability for each variable used in this study was analyzed by the calculation of Cronbach’s alpha. Following the analysis of the exploratory factors, the following scales were constructed, presented in Table 2.





4. Results


4.1. Results of Regression Equation


The following multiple regression model was used to test the hypotheses H3 and H4 of this study, and to identify the factors influencing the perception of the effectiveness of online courses:


Y = β0 + β1X1 + β2X2 +...+ βnXn + ε,



(1)







In this equation, Y is the dependent variable and X is the independent variable. The value of β0 (which can be negative, positive or zero) is called the intercept, while the value of β1 is called the “slope” or “regression coefficient”.



As described in the introductory section, the statistical analysis was performed using the survey data. The statistical analysis was performed using the statistical program Stata.



The respondents who “strongly agreed” or “agreed” with the statement “I am able to easily access the internet in accordance with the educational interests” were classified as respondents who had the capacity to use the technologies at hand to access the online courses. Those who expressed “total disagreement” or “disagreement” with the statement from above were classified as university/high school students who did not have the required technical knowledge to access and participate in online courses.



The respondents who “strongly agreed” or “agreed” with the statement “I have a computer which allows me to easily participate in online courses” were classified as respondents used to online communication, and those who expressed “total disagreement” or “disagreement” with the statement from above were classified as university/high school students who did not have the required technical knowledge to access and participate in online courses.



Table 3 presents the descriptive statistics of the sample included in this study. The current study included 784 participants: 575 women (74.34%), and 209 men (26.66%). The average age of the participants was 20.30 years, with 70.16% of the respondents between 18 and 25 years old, 23.47% between 14 and 18 years old, and the remaining 50 respondents being over 25 years old. Regarding the categorization according to the education level, 248 (31.63%) were high school students, 405 (51.66%) were undergraduate students, while the remaining 131 (16.71%) were postgraduate students.



In this study, the level of analysis also involved obtaining descriptive statistics. As shown in Table 4, the perception of the scales differs among groups.



Table 5 presents descriptive statistics regarding the perceptions of university students and high school students considering the technology they have in order to access the online courses, as well as the ease of browsing the internet. According to the results, university students and high school students who declare that they are comfortable to browse the internet and have a computer or similar equipment allowing them to access the online courses will perceive online education as more effective. However, a regression equation is needed to show that this difference is also statistically significant in order to be able to test the hypotheses H3 and H4.



Table 6 shows the parallel correlations between the variables, which are generally weak, without a correlation above 0.411. Even if there are some variables significantly correlated with each other, we can state that there are no factors preventing consistent results. This is also confirmed by the verification of the variation inflation values (VIF), which are lower than 10.



Table 7 shows the regression coefficients. The results of the equation show that university students and high school students who own a computer/laptop which allows them to access online courses perceive online courses as more effective than those who do not possess this technology which is vital in an online education environment. In addition, university students and high school students who are accustomed to the online communication, as well as those who declared themselves able to access online courses perceive online education as more effective than those who declared themselves new in online communication, or who have difficulties in accessing the internet. The significance level is in both cases 0.000, which is very good. The results of the regression also show that women perceive online education as more effective, compared with men who perceive it as less effective. In addition, undergraduate students perceive online education as slightly less effective.




4.2. Model of the Structural Equation of the Factors Influencing the Perception of University Students and High School Students of Online Education during the State of Emergency Caused by the COVID-19 Pandemic


After an analysis of the exploratory factors and a regression analysis, we proposed the research model (Figure 2), provided that the standardized loadings are at least 0.400. Moreover, there were no loadings on several factors (β > 0.35). Thus, the next step indicates the estimated measurement model using the confirmatory factor analysis (CFA).



We used several tests to evaluate the general model and to test hypotheses H1, H2, H5, H6, H7 and H8.



Goodness of fit measures were used to assess the overall structural model. For high school students chi2/df is 412,250/126, RMSEA is 0.075, CFI is 0.890, TLI is 0.877, and SRMR is 0.083. For undergraduate students, the fit indices are as follows: chi2/df is 432,772/126, RMSEA is 0.077, CFI is 0.907, TLI is 0.887 and SRMR is 0.067, and for postgraduate students chi2/df is 287,591/126, RMSEA is 0.087, CFI is 0.908, TLI is 0.877 and SRMR is 0.083. The study results and the general classification indices for the proposed model are presented according to the education level in Table 8.



The AVE is used to determine convergent validity. An average variance extracted (AVE) that is higher than 0.5 is preferred, but a value of 0.4 can be accepted, as Fornell and Larcker argued that if AVE is less than 0.5, but composite reliability is higher than 0.6, the convergent validity of the construct is still adequate [60] (see Appendix A, Appendix B and Appendix C for the standardized loadings and AVE results).



Based on the results, the structural model by education levels is shown in Figure 3, Figure 4 and Figure 5, together with the standardized statistical results of the structural equation.



The structural model assessment helps to investigate the empirical data to confirm the hypotheses. Figure 1 presents the model studied. Figure 3 shows the relationships between variables for the sample containing the high school students. The findings confirm the significant effect (β = −0.960; p = 0.000) of the perception of effectiveness of traditional courses (ETC) on students’ desire for physical class attendance (PHCA), of the perception of effectiveness of traditional courses (ETC) on the perception of effectiveness of online education (EOE), with β of −1.462, p = 0.018. Positive significant results also confirm the effect of PHCA on EOE (β = 1.342, p = 0.032), the effect of the perception of teaching staff ability (TSA) on the perception of effectiveness of online education (EOE) with a β of 2.238 (p = 0.090) and the effect of TSA on the adaptation of the educational institution (AEI), β = 0.950 (p = 0.000).



Moreover, from the results, the effect of AEI on EOE is not statistically significant (β = −1.709, p = 0.198).



Figure 4 shows the relationships between variables for the sample containing the undergraduate students. The findings confirm the significant effect (β = −0.948; p = 0.000) of the perception of effectiveness of traditional courses (ETC) on students’ desire for physical class attendance (PHCA), of the perception of effectiveness of traditional courses (ETC) on the perception of effectiveness of online education (EOE), with β of −1.298, p = 0.002. Positive significant results also confirm the effect of PHCA on EOE (β = 1.088, p = 0.011) and the effect of TSA on the adaptation of the educational institution (AEI), β = 0.954 (p = 0.000).



Moreover, from the results, the effect of AEI on EOE and on TSA on EOE are not statistically significant.



Figure 5 shows the relationships between variables for the sample containing the postgraduate students. The findings confirm the significant effect (β = −0.938; p = 0.000) of the perception of effectiveness of traditional courses (ETC) on students’ desire for physical class attendance (PHCA). The only other statistically significant relationship is represented by the effect of TSA on AEI (β = 0.858, p = 0.000).



Moreover, from the results, the effect of ETC on EOE, PHCA on EOE, AEI on EOE and on TSA on EOE are not statistically significant.



Standardized regression coefficients show that hypotheses H1 and H8 are confirmed for all groups of students, hypotheses H2, H5 and H7 are partially confirmed, while hypothesis H6 cannot be confirmed. The coefficients are shown in Table 9.





5. Discussion


Theoretical and empirical approaches investigate online education and the perception of university students and/or high school students of online education. This study addresses an important and topical issue.



In this study we used multiple linear regression models and structural analysis (SEM), which tested the following hypotheses:



Hypothesis 1(H1).

The perception of the effectiveness of face-to-face courses will influence students’ desire for physical class attendance.





This hypothesis was tested with the help of the structural model, and the results show that there is a statistically significant positive relationship between the perception of the effectiveness of face-to-face courses and students’ desire for physical class attendance. This is available for all categories of students analyzed, with a standardized coefficient of 0.960 for high school students, 0.948 for undergraduate students, and 0.938 for postgraduate students. The hypothesis is thus confirmed.



Hypothesis 2(H2).

The perception of the effectiveness of face-to-face courses will negatively influence the perception of the effectiveness of online courses.





This hypothesis was tested with the help of the structural model, and the results show that there is a negative relationship between the perception of the effectiveness of face-to-face courses and the perception of effectiveness of online courses. However, this relationship is statistically significant (p < 0.05) only for high school students and for undergraduate students. However, the results show a statistically insignificant relationship for postgraduate students, with a p-Value of 0.366. The hypothesis is only partially confirmed.



Hypothesis 3(H3).

The students who do not possess the technology needed for easy access to online courses will perceive them as ineffective compared with the students who possess the technology.





This hypothesis was tested with the help of a regression equation. The regression coefficient is 0.859 and it is statistically significant. Therefore, we can see that respondents who own a computer, or similar good-quality equipment granting them access to online courses, perceive these courses as more effective. The hypothesis confirms research results suggesting that mobile devices and good internet access can lead to improvements by stimulating and involving students in the educational process [20,21].



Hypothesis 4(H4).

The students who can browse the internet easily will perceive the effectiveness of online courses differently compared with the other students.





This hypothesis was tested with the help of a regression equation. The results show that the respondents who said that they could easily browse the internet will perceive online courses as more effective. The regression coefficient is 1.032 and it is statistically significant. Consequently, hypothesis H4 is confirmed.



Hypothesis 5(H5).

Students’ desire for physical class attendance will generate the perception of ineffectiveness of online courses.





This hypothesis was tested with the help of the structural model, and the results show that there is a statistically significant reverse relationship between the students’ desire for physical class attendance and the perception of the effectiveness of online courses. Nevertheless, this is less true for the postgraduate students, where the relationship is not statistically significant. The hypothesis is thus only partially confirmed.



Hypothesis 6(H6).

The capacity of educational institutions to manage online courses will have a positive effect on the students’ perception of the effectiveness of online courses.





This hypothesis was tested with the help of the structural model, and the results show that this relationship is statistically insignificant for all groups of students. This may suggest that the trust in educational institutions does not manifest itself within online courses, where the trust in teachers/professors is more important and where we can say that there is a disconnection between high school students and university students on the one hand, and the educational institution on the other hand. Consequently, we cannot state that Hypothesis H6 is confirmed, because the results are not statistically significant for any of the categories analyzed.



Hypothesis 7(H7).

The capacity of the teaching staff to be more lenient will have a positive effect on the perception of the effectiveness of online courses.





This hypothesis was tested with the help of the structural model, and the results show that there is a statistically significant positive relationship between the capacity of the teaching staff to be more lenient and the perception of the effectiveness of online courses for the high school students group. However, this is not true for some categories of students analyzed. For the groups of undergraduate and postgraduate students, this relationship is statistically insignificant. Hypothesis H7 is confirmed only for the group of high school students.



Hypothesis 8(H8).

The perception of the ability of teaching staff to manage online courses will have a positive effect on the perception of the adaptation of the educational institution to online education.





This hypothesis was tested with the help of the structural model, and the results show that there is a statistically significant positive relationship between the perception regarding teaching staff’s ability to manage online courses and the perception regarding the adaptation of educational institution to online education. This is true for all categories of students analyzed. Hypothesis H8 is thus confirmed.



This study aimed to explore the perceptions of university students and high school students regarding online education during the state of emergency caused by the COVID-19 pandemic. The results confirmed previous research such as Bali and Liu [5] and Platt, Raile and Yu [6], suggesting that students have clear perceptions of online education and of the components they consider necessary for their success in this environment.



Our results show that the educational level does not necessarily have an influence on perceptions and attitudes regarding online education. However, the material level has a positive effect (expressed by the existence or not of a technology allowing them to participate in online courses), in terms of familiarity with online communication and skills in using a computer, a tablet or a laptop.




6. Conclusions


The coronavirus pandemic differs from one country to another, but for the educational environment it is extremely important to take measures aimed at protecting young students and, implicitly, their health, such as: providing students with equal and non-discriminatory education opportunities, equal training for all students, protection of students with various vulnerabilities, and the use of opportunities regarding the possibilities of reorganization of the instructional/educational process. A priority of the reorganization of the education system is to build teams made of students, teaching staff and people outside the education system in order to identify responses to current emerging requirements [10,57].



The distance learning model has attracted new experiences which require the transfer of activity planning from the traditional format to the online format. This change is expected to be temporary, based on the circumstances generated by the COVID-19 crisis. Once the crisis ends, the format of instructional/educational activities will return to its original state. The objective of the current circumstances is to allow temporary access to the contents of compulsory training programs for the current year of study and not to create a new education system [1].
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Table A1. Variable validity testing (structural model for the group of high school students).






Table A1. Variable validity testing (structural model for the group of high school students).





	
Items

	
Question

	
Loading (std.)

	
AVE






	
PHCA

	
PHCA1.

	
0.9

	
0.57




	
PHCA2.

	
0.74




	
PHCA3.

	
0.67




	
PHCA4.

	
0.69




	
ETC

	
ETC1.

	
0.87

	
0.72




	
ETC2.

	
0.78




	
ETC3.

	
0.9




	
EOE

	
EOE1.

	
0.71

	
0.54




	
EOE2.

	
0.73




	
EOE3.

	
0.72




	
EOE4.

	
0.73




	
EOE5.

	
0.78




	
AEI

	
AEI1.

	
0.7

	
0.45




	
AEI2.

	
0.71




	
AEI3.

	
0.6




	
TSA

	
TSA1.

	
0.74

	
0.57




	
TSA2.

	
0.81




	
TSA3.

	
0.72








Source: authors’ elaboration using Stata statistical analysis software.
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Table A2. Variable validity testing (structural model for the group of undergraduate students).






Table A2. Variable validity testing (structural model for the group of undergraduate students).





	
Items

	
Question

	
Loading (std.)

	
AVE






	
PHCA

	
PHCA1.

	
0.85

	
0.55




	
PHCA2.

	
0.77




	
PHCA3.

	
0.65




	
PHCA4.

	
0.69




	
ETC

	
ETC1.

	
0.78

	
0.6




	
ETC2.

	
0.62




	
ETC3.

	
0.91




	
EOE

	
EOE1.

	
0.67

	
0.46




	
EOE2.

	
0.74




	
EOE3.

	
0.65




	
EOE4.

	
0.69




	
EOE5.

	
0.64




	
AEI

	
AEI1.

	
0.71

	
0.44




	
AEI2.

	
0.64




	
AEI3.

	
0.63




	
TSA

	
TSA1.

	
0.64

	
0.47




	
TSA2.

	
0.77




	
TSA3.

	
0.65








Source: authors’ elaboration using Stata statistical analysis software.
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Table A3. Variable validity testing (structural model for the group of postgraduate students).






Table A3. Variable validity testing (structural model for the group of postgraduate students).





	
Items

	
Question

	
Loading (std.)

	
AVE






	
PHCA

	
PHCA1.

	
0.87

	
0.61




	
PHCA2.

	
0.85




	
PHCA3.

	
0.52




	
PHCA4.

	
0.84




	
ETC

	
ETC1.

	
0.78

	
0.57




	
ETC2.

	
0.49




	
ETC3.

	
0.93




	
EOE

	
EOE1.

	
0.81

	
0.54




	
EOE2.

	
0.8




	
EOE3.

	
0.61




	
EOE4.

	
0.8




	
EOE5.

	
0.61




	
AEI

	
AEI1.

	
0.78

	
0.5




	
AEI2.

	
0.54




	
AEI3.

	
0.77




	
TSA

	
TSA1.

	
0.83

	
0.45




	
TSA2.

	
0.41




	
TSA3.

	
0.69








Source: authors’ elaboration using Stata statistical analysis software.
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Figure 1. Conceptual model regarding the effectiveness of online courses. 
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Figure 2. The structural model regarding effectiveness of online courses during the state of emergency caused by the COVID-19 pandemic. 
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Figure 3. The structural model regarding effectiveness of online courses during the state of emergency caused by the COVID-19 pandemic for high school students. 
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Figure 4. The structural model regarding effectiveness of online courses during the state of emergency caused by the COVID-19 pandemic for undergraduate students. 
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Figure 5. The structural model regarding effectiveness of online courses during the state of emergency caused by the COVID-19 pandemic for postgraduate students. 
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Table 1. List of variables used in this study.






Table 1. List of variables used in this study.





	Variable
	Description
	Type of Variable





	PHCA
	Students’ desire for physical class attendance.
	Construct



	ETC
	Perceptions of university students and of high school students regarding the effectiveness of face-to-face courses in the classroom.
	Construct



	EOE
	Perceptions of university students and of high school students regarding the effectiveness of online courses.
	Construct



	AEI
	Perceptions of university students and of high school students regarding the adaptation of educational institutions to online education requirements.
	Construct



	TSA
	Perceptions of university students and of high school students regarding the adaptation of teaching staff to the new requirements of online education.
	Construct



	Gender
	A categorical variable, which takes the value 0 when the respondent’s gender is male and the value 1 when the gender is female.
	Categorical



	Age
	Represents the respondents’ age.
	Numerical



	Ability to browse the internet
	The respondents who “strongly agreed” or “agreed” with the statement “I am able to easily access the internet in accordance with the educational interests” were classified as respondents who had the capacity to use technologies that are able to access online courses and they were encoded with the value 1. Those who expressed “total disagreement” or “disagreement” with the statement from above were classified as university/high school students who had no technical knowledge required to access and participate in the online courses, and were encoded with the value 0.
	Dummy/

binary



	Possession of a computer or of similar equipment
	The respondents who “strongly agreed” or “agreed” with the statement “I have a computer which allows me to participate easily in online courses” were encoded with the value 1, and those who expressed “total disagreement” or “disagreement” with the statement from above were encoded with the value 0.
	Dummy/

binary







Source: authors’ contribution.
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Table 2. Questions of the survey and outcomes of the factorial exploratory analysis.
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	Item/Latent Variable
	Questions/Observed Variable
	Cronbach’s Alpha





	
	
	0.8738



	PHCA
	PHCA1. I wish to go back to school/university as soon as possible.

PHCA2. I wish to see my teachers/professors again.

PHCA3. I am happier when the courses take place in the school/academic environment.

PHCA4. I wish to see my schoolmates again.
	0.8361



	ETC
	ETC1. I feel that the physical attendance of the courses is necessary for an effective education.

ETC2. I believe that online classes are less motivating than the classes taking place in a classroom.

ETC3. I want to attend classes in a physical classroom.
	0.8458



	EOE
	EOE1. I am willing to actively communicate electronically with my schoolmates and my teachers/professors.

EOE. I could easily adapt to online courses without the direct assistance of the teaching staff.

EOE3. I am capable of self-discipline and finding time to study at home, too.

EOE4. I believe that a full course can be taught without difficulty through online programs/platforms.

EOE5. Online education is efficient during COVID-19 pandemic.
	0.8277



	AEI
	AEI1. The school/university was prepared to manage the situation of online teaching.

AEI2. The school/university offered to high school/university students the required technique (user’s guide) to access the online courses.

AEI3. The school/university will be able to guarantee my safety in the future.
	0.7151



	TSA
	TSA1. The teaching staff were more lenient with the high school/university students in the process of adaptation to online education.

TSA2. The teaching staff manage to transmit effectively the main ideas and information to high school/university students through online programs.

TSA3. The online communication with the teaching staff took place without difficulties.
	0.7621







Source: our own calculations based on Stata statistical analysis software.













[image: Table] 





Table 3. Descriptive statistics.






Table 3. Descriptive statistics.





	

	
Number

	
Percentage (%)






	
Gender

	
Male

	
209

	
26.66




	
Female

	
575

	
74.34




	
Age

	
14–18

	
184

	
23.47




	
18–25

	
550

	
70.16




	
over 25

	
50

	
6.37




	
Education level

	
High school

	
9th grade

	
40

	
5.10




	
10th grade

	
89

	
11.35




	
11th grade

	
63

	
8.04




	
12th grade

	
56

	
7.14




	
Undergraduate students

	
1st year

	
65

	
8.29




	
2nd year

	
247

	
31.51




	
3rd year

	
93

	
11.86




	
Postgraduate students (master’s studies)

	
1st year

	
56

	
7.14




	
2nd year

	
75

	
9.57




	
Ability to browse the internet

	
Yes

	
55

	
7.00




	
No

	
661

	
84.31




	
Doesn’t know/undecided

	
68

	
8.69




	
Possession of a computer or of similar equipment

	
Yes

	
629

	
80.22




	
No

	
93

	
11.86




	
Doesn’t know/undecided

	
62

	
7.92








Source: our own calculations based on Stata statistical analysis software.
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Table 4. Descriptive statistics according to the educational level.
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Construct

	
High School

	
Undergraduate

	
Postgraduate




	
Mean

	
Std. Error

	
Mean

	
Std. Error

	
Mean

	
Std. Error






	
PHCA

	
3.571

	
0.068

	
4.034

	
0.043

	
3.818

	
0.077




	
ETC

	
3.527

	
0.063

	
4.051

	
0.040

	
3.768

	
0.077




	
EOE

	
3.734

	
0.064

	
3.192

	
0.054

	
3.495

	
0.084




	
AEI

	
2.579

	
0.075

	
2.790

	
0.047

	
3.123

	
0.095




	
TSA

	
2.908

	
0.063

	
2.975

	
0.048

	
3.438

	
0.065








This item is based on the five-point scale: 5 = strongly agree, 4 = agree, 3 = don’t know/uncertain, 2 = disagree and 1 = strongly disagree; Source: our own calculations based on Stata statistical analysis software.
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Table 5. Descriptive statistics according to groups of knowledge regarding the use of technology to access the courses.
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Technologically Challenged (Cannot Browse the Internet Easily)

	
Has a Suitable Computer or Similar Equipment




	
Construct

	
Yes

	
No

	
Yes

	
No




	
Mean

	
Mean

	
Mean

	
Mean






	
PHCA

	
3.852

	
3.636

	
3.845

	
3.881




	
ETC

	
3.748

	
3.600

	
3.753

	
3.795




	
EOE

	
3.425

	
2.036

	
3.426

	
2.344




	
AEI

	
2.804

	
3.236

	
2.790

	
3.333




	
TSA

	
2.937

	
2.072

	
2.939

	
2.322








This item is based on the five-point scale: 5 = strongly agree, 4 = agree, 3 = don’t know/uncertain, 2 = disagree and 1 = strongly disagree. Source: our own calculations based on Stata statistical analysis software.
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Table 6. Variable testing and validation.
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	VIF
	EOE
	Age
	Gender
	Ability to Browse the

Internet
	Possession of a Computer or of Similar Equipment





	EOE
	-
	1.000
	
	
	
	



	Age
	2.090
	0.048
	1.000
	
	
	



	Gender
	1.083
	0.120 *
	0.145 *
	1.000
	
	



	Ability to browse the internet
	1.294
	0.383 *
	0.071
	0.066
	1.000
	



	Possession of a computer or of similar equipment
	1.511
	0.367 *
	0.100 *
	0.013
	0.411 *
	1.000







Note: * indicate the fact that p < 0.05. Source: our own calculations based on Stata statistical analysis software.
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Table 7. Variable testing and validation.






Table 7. Variable testing and validation.





	
EOE

	
β

	
Err. Std.

	
t

	
F

	
Adj R2






	
Age

	
0.009 (0.816)

	
0.011

	
0.84

	
49.09 ***

	
0.224




	
Gender

	
0.263 *** (0.001)

	
0.078

	
3.40




	
Ability to browse the internet

	
1.032 *** (0.000)

	
0.142

	
7.24




	
Possession of a computer or of similar equipment

	
0.859 *** (0.000)

	
0.119

	
7.20




	
cons

	
1.414 *** (0.000)

	
0.209

	
6.77








Note: *** indicate the fact that p < 0.01, respectively. Source: our own calculations based on Stata statistical analysis software.
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Table 8. Fit indices for the structural model.
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Education Levels

	
Fit Indices




	
chi2/df

	
RMSEA

	
CFI

	
TLI

	
SRMR






	
High school

	
412.250 /126

	
0.075

	
0.890

	
0.877

	
0.083




	
Undergraduate

	
432.772 /126

	
0.077

	
0.907

	
0.887

	
0.067




	
Postgraduate

	
287.591 /126

	
0.087

	
0.908

	
0.877

	
0.062








Source: our own calculations based on Stata statistical analysis software.
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Table 9. Coefficients (SEM output).






Table 9. Coefficients (SEM output).





	

	
Parameter Estimations




	
Coefficient

	
Is the Hypothesis Supported?




	
High School Students

	
Undergraduate Students

	
Postgraduate

Students

	
High School Students

	
Undergraduate Students

	
Postgraduate

Students






	
H1:ETC→PHCA

	
0.960 ***

(0.000)

	
0.948 ***

(0.000)

	
0.938 ***

(0.000)

	
YES

	
YES

	
YES




	
H2:ETC→EOE

	
−1.462 **

(0.018)

	
−1.298 ***

(0.002)

	
−0.422

(0.366)

	
YES

	
YES

	
NO




	
H5:PHCA→ EOE

	
1.342 **

(0.032)

	
1.088 **

(0.011)

	
0.337

(0.470)

	
YES

	
YES

	
NO




	
H6:AEI→EOE

	
−1.709

(0.198)

	
−1.737

(0.216)

	
0.493

(0.101)

	
NO

	
NO

	
NO




	
H7:TSA→EOE

	
2.238 * (0.090)

	
2.264

(0.105)

	
0.032

(0.915)

	
YES

	
NO

	
NO




	
H8:TSA→AEI

	
0.950 ***

(0.000)

	
0.954 ***

(0.000)

	
0.858 ***

(0.000)

	
YES

	
YES

	
YES








Note: *, **, *** indicate the fact that p < 0.10, p < 0.05, p < 0.01, respectively. Source: our own calculations using Stata statistical analysis software.
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