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Abstract

:

Since the outbreak of COVID-19, online teaching has been widely practiced. Ensuring the quality and efficiency of online teaching has become an important research topic. Teachers’ views of online teaching directly affect the quality of instruction. The study aimed to understand whether there are differences in the basic perceptions of online teaching among teachers in different disciplines. Through a web-based questionnaire, the researchers surveyed 198 teachers from different disciplines about their perceptions of online teaching. The research method was a convergent mixed-method design. SPSS 22.0 was used to analyze quantitative data, and qualitative data were analyzed using NVivo 11. The results showed significant differences in the attitudes of teachers to adopt online teaching as the norm in different disciplines. Social science teachers preferred online education not to be the norm, while natural science teachers preferred online education to be the norm. In addition, there was little difference in the perceptions of online teaching among teachers of different disciplines. Most of them pointed out the problem of interactive communication in online teaching and gave suggestions about it. Online teaching has value, but there is still much room for improvement. It is necessary to strengthen the construction of facilities for online education, consider the characteristics of disciplines, and train teachers in teaching methods, learning psychology, and technology.
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1. Introduction


Online teaching has increasingly become an indispensable form of teaching. Since the outbreak of COVID-19, online teaching has provided countless students with the necessary learning opportunities. The COVID-19 epidemic has caused panic globally, and school education has had to undergo significant changes. Online teaching is the primary means to make the transition possible. Some researchers have conducted interesting empirical studies on online teaching [1], but there is very little research on instructors’ characteristics in online teaching. Only a few studies have examined instructors’ motivation and experience, instructors’ ability to teach online, and the role of online instructors [2]. No matter what form of instruction, the ultimate goal is to help students learn better. The critical question is, do students and instructors accept online teaching?



Many researchers have answered this question. Questionnaires already exist to survey students’ learning experiences [3]. A survey shows students’ widespread acceptance of online classes during the COVID-19 pandemic and suggests that digital learning options can partially replace traditional in-person instruction [4]. Another study has found considerable heterogeneity in students’ preferences for different learning methods [5]. Not every student views online teaching positively [6]. Students’ inability to use personal computers, smartphones, and the internet is the most critical factor affecting their online learning [7]. Some students are less receptive to online teaching; they are dissatisfied with the online learning experience and prefer face-to-face teaching for future education [8]. Researchers have called for further research into practical training courses that integrate online teaching to support innovative teaching techniques for teachers, learners, and education policymakers [9].



Students have different perspectives on online teaching. Since teachers are the other essential participants in the process, how do they view online teaching? A study stated that teachers’ perceptions of using online resources during the teaching process were positive. Teachers think it is imperative to use these resources since the teaching process becomes more attractive, increases learning engagement, and is compatible with various learning styles [10]. Another study showed that teachers’ technological self-efficacy and interest increased over time after online teaching, and their attitudes toward online learning became cheerful [11]. However, a survey of 183 university teachers showed that teachers generally felt that, while the quality of online teaching courses remained the same, student engagement and performance declined, and satisfaction was low [12]. Increasing the teaching satisfaction of instructors is one of the best strategies for increasing student satisfaction with their online learning experience [13]. The existing research pays less attention to the situation in different disciplines. Whether instructors of various fields have the same opinions on online teaching needs to be studied. This study examines instructors’ perceptions of online teaching in different disciplines and mainly answers the question: do instructors in different disciplines have the same perceptions of online teaching?




2. Literature Review


2.1. Online Education


Online learning has been increasing in the last two decades. Especially since the outbreak of COVID-19, online teaching has become the fundamental form of teaching and learning. A study conducted a systematic literature review of online education research from 2009 to 2018. In a systematic review of 619 research articles on online learning, researchers examined publication trends and patterns, research themes, methods, and settings [2]. They noted that online learner characteristics had received much attention, while limited research had been conducted on classroom and organizational levels and teacher characteristics.



Recent research has integrated technologies such as virtual reality into online teaching and learning. A survey analyzed the effectiveness of virtual reality technology and online learning [14]. Online teaching systems compensate for interruptions in physical instruction, and students can use virtual reality technology for practical skills training. The solutions during COVID-19—distance, online teaching, learning, and assessment—lasted longer than initially expected, frustrating students, parents, and teachers alike. Nevertheless, online teaching and learning strengthen the digital skills of students and teachers in a technology-led future [15]. The educational process needs to change and be made more practical through technology. Online teaching and learning can change the future of education if implemented in industry, universities, and government [16]. The importance of online education has become more evident: in the long run, technology must continue to be adopted to meet the equitable learning needs of students.



Online teaching and learning models confer new advantages and disadvantages, as there is no perfect way to teach [17]. Online education offers efficiency, scalability, and low-cost learning environments that provide collaboration, exploration, and accessible content updates. At the same time, online teaching faces adaptation difficulties, the need for self-discipline, additional training for teachers, technical issues, and more screen time. Although traditional teaching in the context of ICT (information and communication technology) still dominates science education, education systems are changing the balance between traditional and innovative pedagogical orientations [18].



The effectiveness of online teaching and learning has been explored in depth by many researchers. Several researchers used surveys and semi-structured interviews to assess the effectiveness of 90% of online instruction. The study involved 15 university courses and 88 students who completed questionnaires and conducted three in-depth interviews [19]. The results showed that students had a positive learning experience in their online classes. However, this study also pointed to poor student engagement in online learning. Another study developed an online module with a video instructional component and used continuous assessments and online surveys to conduct formative and summative assessments of students and instructors [20]. These assessments showed that students and instructors were pleased with the implementation of the modules.



The evidence base on the effectiveness of online instruction is growing. Researchers conducted a literature review to determine online education’s effectiveness, potential, and challenges. Results showed that online education enhanced diversity and equity in learning and that online and campus students had similar performance and satisfaction [21]. Using data from two large-scale examinations in representative primary and secondary schools in China before and after COVID-19, a study analyzed face-to-face instruction before the epidemic and online instruction after the epidemic [22]. The results showed that 106 students in primary and secondary schools before the epidemic had significantly better academic performance than after the epidemic. The negative impact of online instruction on rural areas exceeded that of urban areas; the original gap between urban and rural students widened after online instruction. The effectiveness of online teaching needs to be further studied, and further improvements in technology and teachers are needed.




2.2. Teachers’ Views on Online Teaching


Understanding teacher and student perceptions of online instruction have been an important and popular research topic [23], which is necessary to improve the effectiveness of online instruction. A cross-sectional survey of students and teachers was conducted to assess the quality, attendance, equivalency, and perceptions of the sustainability of online instructional programs [24]. One hundred forty-six students and 26 faculty members completed the survey. 89% of students felt that the online instruction offered during the epidemic was an appropriate teaching method. Less than half of the learners and teachers felt they received the same level and quality of training as in the regular curriculum. Another study showed that COVID-19 isolation had varying degrees of impact on the academic performance of most participants [25]. Most participants did not believe online courses could replace physical methods, and only 10.1% believed online courses could replace face-to-face courses. Ease of use positively influenced teachers’ attitudes toward online teaching [26]. The Statement on Online Teaching and Learning mentions that online teaching and learning should not be divorced from traditional teaching methods but should integrate digital tools into teaching methods to facilitate the development of student learning with richer teaching resources [27]. Given that teachers’ attitudes are the main predictors of the ICT integration process [28], teachers’ perceptions of online teaching and learning need further study.



Online teaching has been widely popularized in recent years. As the leader of online teaching, teachers’ perception of online teaching has also attracted the attention of many researchers. A researcher surveying teachers’ experiences of online teaching from a constructivist perspective and interviewing 19 teachers showed that online teaching facilitated and hindered teachers’ experiences of teaching flexibility, academic freedom, etc. [29]. For teachers, transitioning from traditional to online education can be mentally taxing and stressful, coupled with low satisfaction with online teaching, leading to teacher burnout [27]. Some teachers were confident that they could perform well and were well-prepared for tasks related to online teaching [30]. Others felt that their online teaching experience was essential to their development as teachers, helping them develop different perspectives on learning [31]. An online survey of 107 teachers in 25 US states found that the main challenges teachers faced during the pandemic included low student engagement, lack of parental support, inability to interact face-to-face with students, inability to balance work and life, and inability to learn new technologies [32]. Teachers’ experience, self-efficacy, and technological competence slightly improved their perception of online teaching, but not enough to change their mindset [33].



Research findings have identified mathematics teachers’ attitudes, perceptions, gender, and experience as factors influencing their use of ICT and that digital self-efficacy and perceived support from school can increase teachers’ motivation to increase ICT use in the classroom [34]. One study found gaps in teachers’ TPACK frameworks and self-efficacy, which influenced their curriculum development, pedagogy, and assessment practices. However, online teaching and assessment practices during the COVID-19 epidemic need further investigation [35]. A theoretical study based on post-positivism explored the characteristics of 16 teachers’ attitudes toward online education: (1) their efforts to express topics with personal meaning and (2) their efforts to assume various social roles [36]. The extent to which these efforts were facilitated determined teachers’ attitudes toward online education. Other researchers investigated in-service teachers’ understanding of classroom teaching and learning [37]. Data sources for this study included teacher interviews, classroom observations, and analysis of documents such as teacher profiles, course lesson plans, and syllabi from the College of Education during in-service teacher training. The results indicated that in-service teachers’ lack of understanding of teaching had a negative impact on teaching. Further research on teacher efficacy, evaluation, well-being, and contribution is critical for education professionals working with and consulting with teachers to promote student success [38]. Therefore, there is a need to explore teachers’ perceptions of online teaching, which has implications for future development and improvement.



Since the COVID-19 outbreak, many studies have also noted student satisfaction with online teaching, and faculty perceptions of online teaching and have explored factors that facilitate online education. However, few studies have been conducted on online teaching for teachers in different subjects. One study investigated whether factors facilitating teachers’ use of technology differed among Italian teachers across grades and subjects. The results showed that high school natural science teachers were more likely to use technology and technology teaching skills, and social science teachers had lower advanced technology skills. Pre-service teachers had the strongest behavioral intention to use technology [39]. Still, the study’s sample included a few teachers from lower high schools and had not considered the variable of teachers’ online teaching experience before participating in the survey. Some studies discuss teachers’ perceptions of online teaching only for a particular discipline. For example, a survey used a questionnaire to understand the use of ICT and attitudes toward ICT among Turkish high school EFL teachers. One of the results was that English teachers had positive attitudes toward using ICT for education. They believed computers were more beneficial and better suited to their curricular goals than traditional teaching methods. However, insufficient class time and training opportunities are the main obstacles in the ICT integration process [28]. Important factors influencing language teachers’ motivation and decisions to adopt online teaching in the future have been identified [40]. However, the results of these studies do not reflect specific disciplinary characteristics. Teachers, influenced by their disciplinary traditions [41], may have different perceptions of online teaching, and online teaching may contribute differently in different disciplines. Understanding online teaching and learning perceptions among teachers in different disciplines are critical to ensuring quality teaching and learning.



This short literature review suggests that research on teachers’ attitudes toward online teaching can effectively support the improvement and development of online education. Exploring teachers’ perceptions of online teaching from the perspectives of different disciplines can contribute to the personalized and effective development of online education. This hypothesis provides a basis for exploring teachers’ perceptions of online teaching in different disciplines in a post-epidemic context.





3. Materials and Methods


Online teaching is increasingly becoming a necessary form of teaching and learning. Traditional teaching by discipline is being moved from the classroom to the internet. The perception of online teaching by teachers of different subjects directly impacts the quality of teaching and learning. The study aimed to understand whether there are differences in the basic perceptions of online teaching among teachers in different disciplines. Therefore, this study investigated high school teachers’ perceptions of online teaching and learning in the different disciplines through an online questionnaire using a convergent mixed-method design combining qualitative and quantitative analyses. The questionnaire designed for this study collected quantitative and qualitative data. The two kinds of data use different data analysis methods to serve the research purpose.



3.1. Participants and Procedure


The participants in this study were mainly high school teachers of different disciplines from Guangxi, China, a province located in the lower-to-middle range of the overall education level in China. During the COVID-19 epidemic, online live teaching was used in all provinces and regions of China. An online questionnaire was used to collect data. The researcher pushed the online questionnaire to some teaching and research WeChat groups in Guangxi, and all teachers in the groups could see the questionnaire. It takes about 5–10 min to complete the questionnaire. The completion of the questionnaire by the participants was entirely voluntary.



The study used a convergent design in a mixed-methods design, aimed to combine the advantages of quantitative and qualitative methods to obtain different but complementary data on the same topic to understand the research questions better. The questionnaire for this study was a semi-structured questionnaire designed according to the research objectives. The questionnaire contained both questions with pre-determined, fixed options and questions for the respondents to answer freely. The questionnaire was able to generate both qualitative and quantitative data. Questionnaire variants were used as the questionnaire contained both open-ended and closed-ended questions. The results of the open-ended questions were used to confirm or validate the results of the closed-ended questions.



After the questionnaire data were collected, SPSS 22.0 was used to analyze the quantitative data, and NVivo 11 was used to process the qualitative data. NVivo 11 is a qualitative research software. The researchers used NVivo 11 to count the frequency of words in teachers’ views, set the retrieval conditions to display the first 100 words with the highest frequency, and selected synonyms to integrate. Then the qualitative text was encoded by NVivo 11, and parent nodes were formed. The study was encoded according to participants’ original answers, repeated the analysis steps many times, and established a coding table with the core code. The purpose of using NVivo 11 was to present the main points of the participants more objectively.



The two types of data were analyzed separately and then integrated. The first and most common method directly compared the two datasets’ results. The second method analyzed the data by transforming one of the datasets with the other. In this study, the first method was used to integrate the data to obtain and interpret the results, making them more comprehensive and reliable [42].




3.2. Questionnaire Design


The questionnaire was designed in three steps. The first step was to determine the feasibility of the questionnaire by reviewing the literature. The second step was for the researchers to brainstorm to determine the content of the questionnaire. The third step was to conduct an expert validation of the validity of the questionnaire. Based on these steps, the questionnaire was ready to be implemented (see Appendix A). The following are the reasons for the design of each questionnaire topic.



The urgent transfer of school teaching from offline to online faces many problems, and some studies have found that teachers who have experience with distance learning do not like online teaching [43]. Therefore, it was necessary to know whether the participants had recently conducted online teaching. The recent experience directly impacts current perceptions, which is the reason for the first item in the questionnaire. The second item of the questionnaire was used to investigate the subjects’ teaching discipline, which was the crucial category information. The third item was used to determine the participants’ title to exclude its effect on perceptions of online teaching. The fourth item was used to collect data on the age of the participants. Since the COVID-19 pandemic has triggered digital transformation, emergence, and reinforcement of various digital divides [44], teachers of different ages may accept online teaching technologies differently. The fifth item was used to understand the participants’ motivation to adopt online teaching. The sixth question was used to determine whether the subjects successfully conducted online teaching, i.e., whether they were competent to teach online. Some studies have found that online learning is as fast as or faster than traditional offline teaching in language learning. There is also a general belief that online learning can replace traditional classroom learning [45]. Thus, items seven, eight, and nine were set in this questionnaire to determine the participant’s satisfaction with the effectiveness of their online teaching, the shortcomings of online teaching, and the participants’ views on whether online teaching could become a common form of teaching, respectively. The tenth item was an open-ended question designed to collect qualitative data on teachers’ perceptions of online teaching. The question was a valuable supplement to the previous questions and provided participants with more detailed information about online teaching and learning.



Because the first four items collected basic category information, items 5–9 collected ordinal and nominal information, and item 10 was an open-ended question, the questionnaire could not give quantitative results on typical reliability and validity. However, as mentioned above, each question item and choice was designed to understand the participants’ perceptions of online teaching, so the questionnaire was acceptable.



The questionnaire’s timeliness is based on teachers’ perceptions of different disciplines of online education. With the rapid development of information technology, there is an increasing demand for teachers’ information literacy. Online education will not only play a role in the context of the epidemic but will also play an essential supporting role in regular teaching. Therefore the questionnaire can still be used in the future to study teachers’ perceptions of online education, and it will be able to identify changes in teachers’ views with the changing times.





4. Results


4.1. Demographic Statistics


The researchers received 198 valid questionnaires, but 92 participants did not answer item 10. One hundred eighty-two teachers (91.9%) were directly involved in online teaching, and 16 teachers (8.1%) had no experience with online education. The teachers’ titles are shown in Table 1, with 62 (31.3%) junior teachers, 79 (39.9%) intermediate teachers, 55 (27.8%) associate senior teachers, and 2 (1.0%) senior teachers. Regarding teacher titles, there were more junior teachers, intermediate teachers, and associate senior teachers than senior teachers.



The subjects that the participants taught are shown in Table 2. There were 47 mathematics teachers (23.7%), 21 Chinese teachers (10.6%), 21 physics teachers (10.6%), 20 chemistry teachers (10.1%), 17 English teachers (8.6%), 17 history teachers (8.6%), 16 biology teachers (8.1%), 12 politics teachers (6.1%), 11 geography teachers (5.6%) and 16 other teachers (8.1%). The professional background of teachers is representative.



In terms of age, most of the participants who filled in the answers were young and middle-aged. There were 129 teachers aged between 20 and 49, accounting for 65.2%. There were more young teachers than older teachers.




4.2. Descriptive Statistics


The results of items 5–9 are shown in Table 3.



In terms of the motivation for online teaching, 84 people (42.4%) chose online teaching because their schools required them to do so. Eighty people (40.4%) use online teaching to assist in daily education. Thirty-four people (17.2%) like to use online education, hoping that online education could help improve the quality of teaching. Statistics show that more than half of the teachers tend to adopt the online teaching model and recognize its auxiliary teaching function; some teachers are interested in online teaching and have expectations of it.



Regarding the implementation conditions and effects of online teaching, 94 people (47.5%) had the corresponding technical conditions and completed online schooling. Eighty-nine people (44.9%) had technical difficulties and poor online teaching. Fifteen people (7.6%) did not know how to operate and could not carry out online education. From the data perspective, most teachers have the information and communication technology needed for online teaching and can carry out online teaching smoothly. However, more than 50% of teachers’ online teaching cannot be carried out smoothly, and teachers’ information technology literacy needs to be improved.



As to whether online teaching is effective, 26 people (13.1%) thought that online teaching was very effective, just like the usual classroom. One hundred and fifty-five people (78.3%) thought that the effect of online teaching was not as good as that of conventional classroom teaching. Seventeen people (8.6%) thought online education’s impact was poor. It can be found that a tiny number of teachers deny the effect of online teaching, and most teachers think that it is effective, but the effect is not as good as traditional offline teaching.



One teacher pointed out that there were problems in online teaching, and eight people (4.0%) thought online education takes a long time to prepare. Fifty-nine people (29.8%) thought they lacked technical support for online teaching. One hundred and thirty-one people (66.2%) believed that the main problem was that the effect of online education was not good enough. Compared with the time limit of online lesson preparation, educational technology affects teachers’ online teaching more. Therefore, there is a lot of room to improve the quality of online teaching.



As to whether online teaching could become a common way of education, 135 people (68.18%) thought that online teaching could be used as an auxiliary teaching method, 58 people (29.29%) thought that online teaching could be used in particular periods, and five people (2.53%) thought that online teaching could become a common teaching method. Generally speaking, most teachers affirmed the value of online teaching but felt that online teaching could be used as an effective auxiliary tool, not as common teaching.




4.3. Perspectives of Teachers in Different Disciplines


The tenth question is about teachers’ views on online education, which is an open question. This question is described using thematic analysis. The thematic analysis searches the data for themes that explain phenomena [46]. Its advantage is that it is not tied to a particular theoretical or epistemological position, so it can be applied flexibly in a broader context [47]. The researchers used NVivo 11 to analyze the views of 106 teachers. Figure 1 is the “vocabulary cloud” derived from the “word frequency statistics” of 106 viewpoints. The larger the word size in the Lexical Cloud, the higher the frequency of occurrence. From Figure 1, we can see the most frequent words in teachers’ views on online education: students, teaching, assist, live, interaction, learning, effect, equipment, and so on. Through the word frequency diagram, we can see that students occupy the dominant position in the classroom no matter the teaching method. Most teachers think that online education can be used as auxiliary teaching and pay more attention to the interaction and effect of online education. However, the “vocabulary cloud” cannot fully show teachers’ views on online education and whether further coding analysis of the content is needed.



Then the qualitative text was encoded by NVivo 11, and six parent nodes were formed. There were 17 sub-nodes and 35 reference points of social science teachers’ view, and 24 sub-nodes and 134 reference points of natural science teachers’ view. The overall view of teachers on online education is shown in Table 4. It can be found that the coverage rate of social science teachers in suggestion was higher than that of natural science teachers. In other aspects, the coverage of natural science teachers was higher than that of social science teachers. It showed that natural science teachers had more feelings and views on online education, and social science teachers put forward more suggestions.



Encoding was carried out according to the original answers of 106 teachers, the analysis steps were repeated many times, and a coding table was established with the core code of “Teachers’ views on online teaching”. The results are shown in Table 5.



Table 5 shows teachers’ views on teaching, technology, students, teachers, etc. The views on teaching mainly include four parts. Many teachers thought there were obstacles to communicating with students and that it was difficult to monitor the situation of classes and students, resulting in inefficient teaching. Some teachers thought online teaching could give students time to think and practice. More teachers thought that online teaching had obstacles in interactive communication, and natural science teachers were more likely to think that online teaching was ineffective.



The view on technology mainly includes four parts. Some teachers and students lacked hardware equipment. Many teachers thought that the technical function of online teaching was limited, it was not efficient and convenient, and network stutter was also severe. Compared with social science teachers, more natural science teachers thought that online teaching lacked hardware equipment and limited technical functions, which may be because natural science needs more calculus and interaction. Still, the current technology cannot meet the needs well.



There were three main problems in students: many were not conscious enough to go to class on time; students’ learning state was not very good, lacking concentration and participation; and students were resistant to online teaching. Teachers’ views mainly included the following parts: obstacles to using equipment; online teaching was time-consuming and laborious, reducing passion in class; improving their ability to keep up with the trend of the times, but social teachers had not put forward their views in this regard.



Generally speaking, teachers had support, neutrality, and opposition to the evaluation of online teaching. Most teachers thought that online education had a particular value and was an extraordinary method in extraordinary times. Still, it could only be used as an additional teaching tool, not a substitute for regular teaching. Some opposing views thought online teaching was inadequate, impractical, and would affect students’ eyesight.



Teachers also made some suggestions for online teaching: (1) It should be carefully designed to make it a better teaching assistant; (2) the level of information technology needs to be strengthened, the function needs to be increased, and the operation should be more concise and clear; (3) due to the need for teaching, good high schools and universities can make effective use of online education; (4) it is more realistic to arrange the density and intensity of the course reasonably; and (5) online teaching should provide more abundant network resources.




4.4. Difference Analysis


4.4.1. Analysis of the Difference between Title


Since the variables for items 6, 7, and 9 can be considered ordinal, the variables for items 5 and 8 are nominal. Therefore, we used the non-parametric Kruskal–Wallis test for items 6, 7 and 9, and the chi-square test for items 5 and 8. In order to explore the influence of teachers’ professional titles on their views on online teaching, the above two test methods were used to compare the results of teachers with different professional titles in items 5 to 9. Table 6 reflects the result of the Kruskal–Wallis test.



The results showed that there was no significant difference in the choice of I6 (H(3) = 3.501, p = 0.321), I7 (H(3) = 7.618, p = 0.055), and I9 (H(3) = 1.611, p = 0.657) among teachers with different professional titles.



The chi-square analysis results of I5 and I8 are shown in Table 7. Since more than 20% of the expected count of the two items was less than 5, the significant value was obtained using Fisher’s test. The results showed no significant difference in the choice of I5 (χ2 = 9.597, df = 6, p = 0.086) and I8 (χ2 = 10.383, df = 6, p = 0.101) among teachers with different professional titles. That is, there is no significant difference in the motivation for offering online courses and the evaluation of the online teaching effect among teachers with different professional titles. It shows that teachers at all stages of career development have similar perceptions of online teaching.




4.4.2. Analysis of Differences between Different Disciplines


In China, middle schools often regard Chinese, English, politics, history, and geography as social sciences and regard mathematics, physics, chemistry, and biology as natural sciences. Therefore, in this study, researchers classified disciplines according to this standard. This study explored the views of social science and natural science teachers on online teaching. The Kruskal–Wallis test was used in the non-parametric test to analyze the differences in the views of social science and natural science teachers on I6, I7, and I9, and the chi-square test for items 5 and 8.



Table 8 shows the results of the Kruskal–Wallis test. There were significant differences between social science and natural science teachers in I9 (H(1) = 3.922, p = 0.048 < 0.05). There was no significant difference between social and natural science teachers in I6 (H(1) = 0.019, p = 0.891) and I7 (H(1) = 0.853, p = 0.356).



Table 9 reflects the rank of social science and natural science teachers in I9. The results showed that the average rank of social science teachers was higher than that of natural science teachers (98.75 > 86.06). It showed that, compared with social science teachers, natural science teachers were more inclined to use online teaching as the norm.



The chi-square analysis results of I5 and I8 are shown in Table 10. Since more than 20% of the expected count of item 8 was less than 5, the significant value of I8 was obtained using Fisher’s test. The results showed no significant difference in the choice of I5 (χ2 = 0.915, df = 2, p = 0.633) and I8 (χ2 = 0.692, df = 2, p = 0.823) among teachers with different disciplines.




4.4.3. Analysis of Differences between Different Ages


In this study, teachers who had been teaching for less than ten years were called young teachers, and teachers who had been teaching for more than ten years and less than 20 years were called middle-aged teachers. Therefore, according to the age range, teachers were divided into young teachers (20–30 years old), middle-aged teachers (30–50 years old), and old teachers (50–60 years old). The researchers conducted the Kruskal–Wallis test and analysis of teachers’ responses to I6, I7, and I9 in three age groups to investigate the differences in teachers’ views on online teaching among different age groups. Table 11 reflects the result.



The results showed that there was no significant difference among the teachers of the three age groups in I6 (H(2) = 1.032, p = 0.597) and I7 (H(2) = 0.476, p = 0.788) items, while the significant difference of teachers of different ages in I9 (H(2) = 6.454, p = 0.04 < 0.05) had statistical significance. Furthermore, pairwise comparisons were made among the three age groups.



Each row tested the null hypothesis that the Sample 1 and Sample 2 distributions were the same.



Asymptotic significances (2-sided tests) are displayed. The significance level is 0.05.



According to Table 12, the following results are shown: comparing group 2 with group 1, the test statistic was 14.777, and the test p-value was 0.038, indicating that there was a significant difference between the two groups, and the data of group 1 were significantly lower than those of group 2; comparing group 2 with group 3, the test statistic was −19.903, and the test p-value was 0.065, which showed that there was no difference between the two groups. Comparing group 1 with group 3, the test statistic was −5.126, and the test p-value was 0.663, indicating no difference between the two groups. It can be seen that there was a significant difference between young teachers and middle-aged teachers in their views on I9 (p = 0.038 < 0.05). The average value of middle-aged teachers was higher than that of young teachers, indicating that young teachers were more active than middle-aged teachers in expressing their position on whether online live teaching should be the norm.



The chi-square analysis results of I5 and I8 are shown in Table 13. Since there is an expected count of less than 5 in two items, the significant value was obtained using Fisher’s test. The results showed that there was no significant difference in the choice of I5 (χ2 = 2.727, df = 4, p = 0.620) among teachers with different disciplines, while there was a significant difference in the choice of I8 (χ2 = 14.373, df = 4, p = 0.007). Post hoc testing was used to determine the differences among age groups in I8 according to adjusted standardized residuals. Table 14 reports the results.



Multiple comparisons between groups were performed for I8, and the results are shown in Table 14. The absolute value of the adjusted standardized residual was selected to be bounded by 3. When the value is greater than 3, we consider the difference between the observed and expected frequencies statistically significant. It can be seen that among the teachers who believed in ‘no technical conditions’ and ‘ineffective,’ the absolute value of the adjusted standardized residual of middle-aged teachers was more significant than 3. The two standardized residuals were 3.0 and −3.7, respectively, and the differences were statistically significant. It indicates that middle-aged teachers were likelier to think that the main problem of online live classes was the lack of technical conditions rather than the poor effect of live classes.






5. Discussion and Conclusions


Since the COVID-19 outbreak, online teaching has been widely used. Many schools require teachers to conduct complete online teaching. Ensuring the quality and efficiency of online teaching has become an important research topic. Teachers’ perceptions of online teaching directly impact the quality of teaching and learning. This study, therefore, explored teachers’ perceptions of online teaching and learning in different disciplines through a convergent mixed research method combining quantitative and qualitative approaches.



Teachers’ perceptions of online teaching were obtained mainly through qualitative analysis. Martin et al. identified four domains of online teaching competencies. Communication and interaction competencies are one of them. Teachers must provide learners with timely responses and feedback and facilitate and engage in discussions [48]. The teachers’ perceptions of the pedagogical aspects of teaching and learning then focused on the issue of interactive communication and feedback. Many teachers reported that online teaching did not allow for face-to-face communication and did not allow for timely feedback from students, thus making it impossible for teachers to keep track of student mastery. It is why teachers may need to learn more about the methods of communication and exchange in online teaching. In addition, the state of students in online teaching also influenced teachers’ perceptions of online teaching. Many teachers reported that students’ learning status was not as good as offline teaching. A study in Portugal also showed that students were not very effective at learning due to the stress caused by the change in teaching methods [49]. Most teachers were against online teaching. Much data from extensive national surveys also revealed a high level of skepticism, hesitation, and pessimism among teachers about online teaching [50].



The perceptions of teachers of different disciplines regarding online teaching and learning were analyzed through quantitative and qualitative studies that corroborated each other. This study aimed to understand the similarities and differences in teachers’ views on online teaching in different disciplines, revealing significant differences in the views of normalized online teaching among teachers of different disciplines. Social science teachers preferred online live streaming not to be the norm, while science teachers preferred online live streaming to be the norm. Natural science teachers often needed more information technology to display teaching content than social science teachers. For example, mathematics teaching needs to use GeoGebra and other tools to show images of complex functions and other abstract content to help students to imagine intuitively. Some studies have pointed out that an essential element of effective mathematics teaching and learning is the use of appropriate technology and tools [51]. The effective use of technology has been shown to improve student’s performance in mathematics [52]. The qualitative data of this study also showed that natural science teachers had more views on the technology of live online teaching. In terms of “online teaching implementation conditions”, “online teaching effect”, and “main problems in online teaching”, there was no significant difference in the views of teachers from different disciplines.



The results showed age differences in the views of problems with live teaching and regular teaching. Younger teachers preferred online teaching as a regular method, while middle-aged teachers did the opposite. It may be because younger teachers are more enthusiastic about change and innovation in teaching, more receptive to information technology in teaching and learning, and more willing to learn and master online teaching technologies. The popularity of online teaching has had a definite impact on teaching habits and effectiveness. Middle-aged teachers needed a particular buffer time to accept online teaching. There was a gap between their information literacy and that of younger teachers, which also affected their use of online platforms for teaching. Middle-aged teachers were more inclined to believe that the main problem with live online classes was the lack of technical conditions rather than the ineffectiveness of the live classes themselves. Technology issues are the foundation of online teaching and learning, with efficient software and a smooth network providing guarantees for the effectiveness of online teaching. So there is also a need to strengthen the software and hardware equipment for online teaching.



The quantitative results showed that some teachers thought that the supporting technology of web-based education was not perfect. The results of qualitative research also showed that teachers thought that technical problems still needed to be solved. However, there are also some problems for teachers themselves. Many teachers lack technical and activity experience in online teaching. Nearly half of the teachers in this study had technical difficulties, and some did not even know how to implement online teaching. As a result, good teachers in traditional classroom teaching cannot guarantee the effectiveness of online teaching [33]. Technical difficulties affect the effect of online teaching. Some teachers show that they need to improve their ability to use educational technology to adapt to the development of the times. Therefore, educational administrators should equip teachers with communication technology tools for online teaching and carry out training on the use of technology [53,54]. Both teachers and students need to make technical preparations for online education.



Although knowing how to use online learning platforms and tools is critical to effective online teaching, technical training alone is not enough [48]. How to ensure the effectiveness of online teaching needs more attention. The quantitative results showed that many teachers thought online teaching was as effective as offline, face-to-face teaching. Still, most people think that online education is not effective enough. There may be two reasons: (1) online learning gives students more freedom, students are prone to inattention, reduced interaction between teachers and students, and so on, resulting in poor results of online learning, resulting in a decline in performance. (2) Because teachers cannot communicate face-to-face with students, they need to attract students’ attention through virtual communication, but the effect is not good [55]. The results of qualitative research also confirm this reason. Teachers of different disciplines have often mentioned that there are obstacles in interactive communication in online education, which prevent teachers from receiving students’ feedback in time, leading to poor teaching effects. Quantitative and qualitative results show that most teachers believe that online teaching can be used as an auxiliary means of daily teaching and can replace daily teaching in a specific period but cannot be used as a regular teaching method.



The above discussion shows that, although there are some problems with online teaching, it also has great value. It is suggested that education departments and schools should pay more attention to online teaching, provide distance training to support teachers and students to adapt to online education and guide teachers to combine online and offline teaching [36,37]. Teachers should also improve their information literacy, keep pace with the times, strive to create different teaching methods from the traditional offline classroom, form a positive and active online classroom atmosphere, and strengthen interaction and communication with students [56].




6. Limitations and Scope of Future Research


This study investigates the views of teachers of different disciplines on online teaching. According to the characteristics of the discipline, researchers divide teachers into social science and natural science teachers for research, which is a new perspective. This study uses a mixed research method, through the combination of qualitative and quantitative research, to understand teachers’ views and feelings more precisely and find significant differences in the motivation of online teaching among teachers of different disciplines. Because different disciplines have different characteristics and teaching needs, the research results are significant for the future online teaching curriculum design, resource support, and the personalization of teacher training.



There are also some limitations in this study. The questionnaire is not detailed enough, which limits us from collecting more information, and the setting of open questions is both bright and inadequate. If we can conduct in-depth interviews and case studies on teachers of different disciplines in the study, we may be able to provide a more in-depth perspective. Due to the differences in economic development in different provinces and regions, the development and application of modern educational technology are also different. Future research can consider expanding the scope of the investigation and comparing cross-regional online teaching.
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Appendix A


The ten items are listed below.



	
1. Have you recently conducted (organized or participated) online classes?



	
□ Yes □ No



	
2. What subject do you teach?



	
□ Language □ Maths □ English □ Physics □ Chemistry



	
□ Biology □ Politics □ History □ Geography □ Other



	
3. What is your professional and technical title?



	
□ Junior □ Intermediate □ Associate Senior □ Senior



	
4. How old are you?



	
□ 20–24 □ 25–29 □ 30–34 □ 35–39



	
□ 40–44 □ 45–49 □ 50–54 □ 55–59



	
5. Why do you conduct online classes?



	
□ like to use ICT □ school requirement □ auxiliary teaching



	
6. Is your online class going smoothly?



	
□ smooth, technical conditions are available



	
□ neutral, there are technical difficulties



	
□ not smooth, do not know how to operate



	
7. Do you think your online teaching is effective?



	
□ The effect is perfect, the same as the usual classroom



	
□ The result is not good enough, and it is impossible to do the same as usual



	
□ The effect is inferior; I feel a little bit tricky for students



	
8. What do you think are the main problems of online classes?



	
□ No technical conditions □ Ineffective □ long preparation time



	
9. Do you think online teaching can become a common way of teaching??



	
□ should become a common form □ can be used as an auxiliary



	
□ applicable only during special periods



	
10. What is your opinion on online classes?
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Figure 1. The word frequency diagram of teachers’ views on online education. 
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Table 1. Statistics of teachers’ titles.






Table 1. Statistics of teachers’ titles.





	Title
	Frequency
	Percentage





	Junior
	62
	31.30%



	Intermediate
	79
	39.90%



	Associate senior
	55
	27.80%



	Senior
	2
	1.00%
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Table 2. Statistics of teachers’ subjects.
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	Subjects
	Frequency
	Percentage





	Mathematics
	47
	23.70%



	Chinese
	21
	10.60%



	Physics
	21
	10.60%



	Chemistry
	20
	10.10%



	English
	17
	8.60%



	History
	17
	8.60%



	Biology
	16
	8.10%



	Politics
	12
	6.10%



	Geography
	11
	5.60%



	Other
	16
	8.10%
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Table 3. Statistics of I5–I9.
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Item

	
Option

	
Frequency

	
Percentage






	
I5: Why do you conduct online classes?

	
like to use ICT

	
34

	
17.20%




	
school requirement

	
84

	
42.40%




	
auxiliary teaching

	
80

	
40.40%




	
I6: Is your online class going smoothly?

	
smooth, technical conditions are available

	
94

	
47.50%




	
neutral, there are technical difficulties

	
89

	
44.90%




	
not smooth, do not know how to operate

	
15

	
7.60%




	
I7: Do you think your online teaching is effective?

	
the effect is perfect

	
26

	
13.10%




	
the result is not good enough

	
155

	
78.30%




	
the effect is inferior

	
17

	
8.60%




	
I8: What do you think are the main problems of online classes?

	
no technical conditions

	
59

	
29.80%




	
ineffective

	
131

	
66.20%




	
long preparation time

	
8

	
4.00%




	
I9: Do you think online teaching can become a common way of teaching?

	
should become a common form

	
5

	
2.53%




	
can be used as an auxiliary

	
135

	
68.18%




	
applicable only during special periods

	
58

	
29.29%
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Table 4. Reference points of teachers’ views on online teaching in different disciplines.
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Dimension

	
Parent Node

	
Social Science Teachers

	
Natural Science Teachers




	
Reference Point

	
Coverage

	
Reference Point

	
Coverage






	
Teachers’ views on online teaching

	
Suggestions

	
9

	
27.78%

	
30

	
23.80%




	
Evaluation

	
9

	
13.50%

	
31

	
16.82%




	
Teaching

	
9

	
17.15%

	
33

	
20.80%




	
Technical

	
6

	
13.80%

	
25

	
14.61%




	
Students

	
2

	
3.65%

	
8

	
4.78%




	
Teachers

	
0

	
0.00%

	
7

	
5.48%
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Table 5. The coding of teachers’ views on online teaching.
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Core Coding

	
Spindle Coding

	
Open Coding

	
Social Science Teachers

	
Natural Science Teachers




	
Point

	
Coverage

	
Point

	
Coverage






	
Teachers’ views on online teaching

	
Teaching

	
1.1 Interaction

	
4

	
7.62%

	
14

	
7.85%




	

	
1.2 Efficiency

	
1

	
2.38%

	
4

	
1.64%




	

	
1.3 Feedback

	
3

	
5.56%

	
7

	
6.64%




	

	
1.4 Class Effect

	
1

	
1.59%

	
8

	
4.67%




	
Technical

	
2.1 Lack of hardware

	
1

	
0.95%

	
11

	
7.33%




	

	
2.2 Limited functions

	
0

	
0%

	
8

	
4.67%




	

	
2.3 Not efficient and convenient

	
1

	
1.90%

	
2

	
1.23%




	

	
2.4 Network deadlock

	
4

	
10.95%

	
4

	
1.38%




	
Students

	
3.1 Lack of self-awareness

	
1

	
1.90%

	
3

	
1.49%




	

	
3.2 Learning status

	
1

	
1.75%

	
4

	
3.08%




	

	
3.3 Student resistance

	
0

	
0%

	
1

	
0.21%




	
Teachers

	
4.1 Difficulty in the device

	
0

	
0%

	
1

	
0.51%




	

	
4.2 Hard work

	
0

	
0%

	
3

	
2.41%




	

	
4.3 Decreased enthusiasm

	
0

	
0%

	
1

	
1.28%




	

	
4.4 Improve ability

	
0

	
0%

	
2

	
1.28%




	
Evaluation

	
5.1 Objections

	
5

	
8.10%

	
16

	
9.18%




	

	
5.2 Support

	
3

	
5.08%

	
5

	
3.33%




	

	
5.3 Neutrality

	
1

	
0.32%

	
10

	
4.31%




	
Suggestion

	
6.1 Teaching AIDS

	
3

	
5.24%

	
18

	
11.74%




	

	
6.2 Enhancing technology

	
1

	
1.75%

	
6

	
7.90%




	

	
6.3 Teaching as needed

	
3

	
15.87%

	
4

	
1.90%




	

	
6.4 Arrange courses reasonably

	
2

	
4.92%

	
0

	
0%




	

	
6.5 Providing abundant resources

	
0

	
0%

	
2

	
2.26%
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Table 6. The influence of professional titles on online teaching in items 6, 7 and 9.






Table 6. The influence of professional titles on online teaching in items 6, 7 and 9.











	
	I6
	I7
	I9





	Test Statistic
	3.501
	7.618
	1.611



	df
	3
	3
	3



	Asymp. Sig.
	0.321
	0.055
	0.657
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Table 7. The influence of professional titles on online teaching in items 5 and 8.
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Value

	
df

	
Asymp. Sig. (2-Sided)

	
Exact Sig. (2-Sided)






	
I5

	
Pearson Chi-Square

	
9.597

	
6

	
0.143

	
0.135




	
Likelihood Ratio

	
10.677

	
6

	
0.099

	
0.103




	
Fisher’s Exact Test

	
10.058

	

	

	
0.086




	
Linear-by-Linear Association

	
1.413

	
1

	
0.235

	
0.253




	
N of Valid Cases

	
182

	

	

	




	
I8

	
Pearson Chi-Square

	
10.383

	
6

	
0.109

	
0.123




	
Likelihood Ratio

	
10.526

	
6

	
0.104

	
0.111




	
Fisher’s Exact Test

	
10.109

	

	

	
0.101




	
Linear-by-Linear Association

	
0.479

	
1

	
0.489

	
0.522




	
N of Valid Cases

	
182

	
-

	
-

	
-
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Table 8. Teachers’ views in different disciplines in items 6, 7 and 9.
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	I6
	I7
	I9





	Test Statistic
	0.019
	0.853
	3.922



	df
	1
	1
	1



	Asymp. Sig.
	0.891
	0.356
	0.048
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Table 9. The rank of social science and natural science teachers in I9.
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Discipline

	
N

	
Mean Rank






	
I9

	
Social Science

	
78

	
98.75




	
Natural Science

	
104

	
86.06
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Table 10. Teachers’ views in different disciplines in items 5 and 8.
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Value

	
df

	
Asymp. Sig. (2-Sided)

	
Exact Sig. (2-Sided)






	
I5

	
Pearson Chi-Square

	
0.915

	
2

	
0.633

	
0.638




	
Likelihood Ratio

	
0.914

	
2

	
0.633

	
0.638




	
Linear-by-Linear Association

	
0.126

	
1

	
0.723

	
0.757




	
N of Valid Cases

	
182

	

	

	




	
I8

	
Pearson Chi-Square

	
0.692

	
2

	
0.708

	
0.737




	
Likelihood Ratio

	
0.718

	
2

	
0.698

	
0.737




	
Fisher’s Exact Test

	
0.639

	

	

	
0.823




	
Linear-by-Linear Association

	
0.015

	
1

	
0.902

	
1.000




	
N of Valid Cases

	
182

	
-

	
-

	
-
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Table 11. Teachers’ views among different ages in items 6, 7 and 9.






Table 11. Teachers’ views among different ages in items 6, 7 and 9.











	
	I6
	I7
	I9





	Test Statistic
	1.032
	0.476
	6.454



	df
	2
	2
	2



	Asymp. Sig.
	0.597
	0.788
	0.040
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Table 12. The results of paired tests.






Table 12. The results of paired tests.





	Sample1-Sample2
	Test Statistic
	Std. Error
	Std. Test Statistic
	Sig.





	2-1
	14.777
	7.136
	2.071
	0.038



	2-3
	−19.903
	10.805
	−1.842
	0.065



	1-3
	−5.126
	11.749
	−0.436
	0.663
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Table 13. Teachers’ views among different ages in items 5 and 8.






Table 13. Teachers’ views among different ages in items 5 and 8.





	

	

	
Value

	
df

	
Asymp. Sig. (2-Sided)

	
Exact Sig. (2-Sided)






	
I5

	
Pearson Chi-Square

	
2.727

	
4

	
0.605

	
0.616




	
Likelihood Ratio

	
2.800

	
4

	
0.592

	
0.622




	
Fisher’s Exact Test

	
2.695

	

	

	
0.620




	
Linear-by-Linear Association

	
0.547

	
1

	
0.460

	
0.479




	
N of Valid Cases

	
182

	

	

	




	
I8

	
Pearson Chi-Square

	
14.373

	
4

	
0.006

	
0.009




	
Likelihood Ratio

	
17.009

	
4

	
0.002

	
0.002




	
Fisher’s Exact Test

	
13.095

	

	

	
0.007




	
Linear-by-Linear Association

	
0.260

	
1

	
0.610

	
0.614




	
N of Valid Cases

	
182

	
-

	
--

	
-
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Table 14. Crosstabulation of I8 and ages.






Table 14. Crosstabulation of I8 and ages.





	
I8

	
Young Teachers

	
Middle-Aged Teachers

	
Old Teachers






	
No technical conditions

	
8

	
43

	
2




	
(−2.2)

	
(3.0)

	
(−1.7)




	
Ineffective

	
40

	
68

	
15




	
(2.7)

	
(−3.7)

	
(1.9)




	
Long preparation time

	
0

	
6

	
0




	
(−1.5)

	
(1.9)

	
(−0.8)








Note. Adjusted residuals appear in parentheses below observed frequencies.
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