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Abstract

:

Factors influencing students’ learning satisfaction may differ between face-to-face and non-face-to-face flipped learning. For non-face-to-face flipped learning, which was widely employed during the COVID-19 pandemic, it is necessary to examine the impacts on learning satisfaction, which may vary depending on professor–student interaction rather than individual competencies, such as SDL readiness. This descriptive study, conducted 2 March 2019 to 24 June 2020, included 89 s-year, flipped-learning nursing students (28 face-to-face, 61 non-face-to-face). Students completed questionnaires about learning satisfaction, SDL readiness, and professor–student interaction. The data, collected using e-surveys, were analyzed using descriptive statistics, t-test, ANOVA, Pearson’s correlation, and multiple stepwise regression with IBM’s SPSS Statistics 25.0 program. The total average score of learning satisfaction (38.19 ± 6.04) was positively correlated with SDL readiness (r = 0.56, p < 0.001) and professor–student interaction (r = 0.36, p = 0.001), although total learning satisfaction was significantly different between the face-to-face and the non-face-to-face groups (t = 5.28, p = 0.024). They were also significant influencing factors, along with face-to-face flipped learning, for total learning satisfaction (F = 18.00, p < 0.001, explanatory power = 36.7%), suggesting flipped learners in non-face-to-face contexts must increase engagement beyond professor–student interaction.
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1. Introduction


1.1. Study Rationale


In the era of the COVID-19 pandemic, the role of nurses with hands-on experience has become important, and it has become critical for nursing education institutions to train nurses with the competency to perform duties in an actual clinical setting. Accordingly, there is a call for the transformation of university education, including the education of nurses who can demonstrate competency in complex clinical settings [1]. In a situation where improving the quality of university-level education is required, face-to-face classes were impossible due to the COVID-19 pandemic, and non-face-to-face classes became inevitable [2]. As classes transitioned to online models, lack of university resources or confusion, such as system server instability and learning-management system failure, became problematic issues, and improvement in this regard has become necessary [3]. Such a sudden shift in circumstances revealed concerns about aspects of the educational system, such as deterioration in the quality of university-level education [4] However, in addition to the systematic problems that occurred in the process of transitioning to a non-face-to-face class format in recent years, the sudden complete transition to non-face-to-face classes brought difficulty and confusion, which was a sudden change in learning method without a preparation period, due to unpredictable situations for students.



Learners who experienced a sudden transition to online classes due to the COVID-19 pandemic experienced low levels of class satisfaction and class efficacy [5] as well as difficulties, such as using efficient time management, decreased concentration, maladaptation to online learning, and the absence of communication between the learner and the instructors [6]. Further, the fact that there is no physical place for the class and that the time could be adjusted flexibly meant that the students’ autonomy increased, but self-directed learning in this environment became even more important.



The importance of self-directed learning ability has been emphasized even before the COVID-19 pandemic. Universities introduced and applied flipped learning [7], emphasizing learner-led learning instead of unilateral teaching and learning. Flipped learning is a teaching and learning method in which students listen to lectures individually using online and digital contents outside the classroom and perform various learning activities, including assignments, in the classroom. It is a method of participating in learner-centered, interactive lessons, such as problem-solving activities or discussions in the classroom [8]. As effects of flipped learning, improvements have been reported for academic achievement and satisfaction [9,10], class participation and interest [11], and self-efficacy [12].



Currently, all university-level education is being conducted non-face-to-face due to the COVID-19 pandemic. However, even after the COVID-19 pandemic is over, non-face-to-face classes may still need to be conducted due to similar circumstances. Therefore, various face-to-face teaching and learning methods should also be available to be implemented non-face-to-face. A typical form of flipped learning is a combination of non-face-to-face pre-learning and face-to-face learning activities. Therefore, it is necessary to examine the effects of implementing flipped learning completely non-face-to-face, that is, when the in-class course has been flexibly transformed as non-face-to-face and when various types of flipped learning are implemented. One essential aspect of transitioning to a new method of teaching is learning satisfaction, which is a state of mind obtained when the learner has achieved the purpose of learning or the individual learner’s expectations are met [13]; it has factors that could potentially affect learning performance. Owing to the fact that learning satisfaction with the class of college students is based on the evaluation of the quality of college education and improvement of academic ability [14], it can be seen that learning satisfaction has a comprehensive meaning, including achievement. Therefore, it is necessary to check the level of satisfaction when a new learning method is introduced and identify the factors that affect this satisfaction.



One such factor is the self-directed learning readiness emphasized in flipped learning. Self-directed learning readiness is a key factor in flipped learning; thus, it is necessary to identify whether there is a difference in self-directed learning readiness when the in-class content is delivered face-to-face or non-face-to-face and whether this could affect learning satisfaction. Another factor that could affect satisfaction is the interaction between the instructor and the learner, which is emphasized in flipped learning [7]. However, what each learner actually feels and their perceived level of intensity of the interaction may vary [15]. The most representative characteristic of online education is that, unlike face-to-face educational activities, all interactions must rely on the medium used [16]. Furthermore, it is necessary to analyze the differences in interactions between face-to-face and non-face-to-face learning environments and online interactions [17].



Arguably, advancements in IT technology demand the shift toward dismantling schools’ boundaries, removing division between subjects, doing away with traditional educational culture, changing the role of instructors and learners, and moving toward space-oriented rather than location-oriented education [18], and the pandemic has accelerated these changes. Although the COVID-19 pandemic may be over someday, similar scenarios may require non-face-to-face implementation. Flipped learning is flexible, as its form can be changed, and classes can be operated in various ways. In this study, we sought to examine the effects of face-to-face flipped and non-face-to-face flipped learning satisfaction, self-directed learning readiness, and professor–student interaction and identify the factors that affect learner satisfaction when flipped learning is used as a teaching method. In addition, we intended to investigate the flexible adaptability of flipped learning to provide foundational data for future use in configuring various teaching methods.




1.2. Objectives


This study was conducted with nursing students to examine the effects of face-to-face flipped learning and non-face-to-face flipped learning on learning satisfaction, self-directed learning readiness, and professor–student interaction. We also sought to identify the factors that affect learner satisfaction. Specific objectives are as follows:




	
Identify the differences in learner satisfaction, self-directed learning readiness, and professor–student interaction between face-to-face flipped learning and non-face-to-face flipped learning;



	
Identify learner satisfaction when flipped learning is used as a teaching and learning method;



	
Identify the correlation among learner satisfaction, self-directed learning readiness, and professor–student interaction when flipped learning is used as a teaching and learning method; and



	
Identify the factors that affect learner satisfaction when flipped learning is used as a teaching and learning method.










2. Materials and Methods


2.1. Study Design


This study was conducted with undergraduate nursing students as a descriptive survey to identify the differences in self-directed learning readiness, professor–student interaction, and learner satisfaction after conducting face-to-face flipped learning and non-face-to-face flipped learning and identify the factors that affect the learning satisfaction of nursing students. The flow of the study process is shown in Figure 1.




2.2. Study Participants


The study participants included 89 s-year undergraduate students at a university who were taking course in a Nursing and English; those who understood the objectives of the study and provided voluntary consent were permitted to participate. Using the G*power version 3.1.2 [19] with a two-sided significance level (α) of 0.05, median effect size (d) of 0.15 for Cohen’s multiple regression, power (1-β) of 0.80 with four predictors, and a 10% dropout rate for the calculated number of participants, the target number of participants was 95. Participants were recruited at the orientation for a Nursing and English course; 28 students consented to participation in the study in 2019, and 61 students consented in 2020 for a total of 89 nursing students who consented to the participation in the study. The questionnaires were collected without any dropouts to be used in the final analysis. The final power was 0.97.



As the study was conducted as a questionnaire survey, there was no harm for the participants. However, as the participants were students enrolled in courses, best efforts were made to protect participants’ voluntary participation and personal information. At the orientation of the courses, the researcher first explained the objectives of the study, study method, data collection time points, and the students’ right to withdraw at any time without any academic penalty for refusing. Next, the students were informed that the data obtained from the questionnaire survey would not be used for purposes other than research.




2.3. Class Delivery Method


The study was conducted while ensuring that the key factors of flipped learning, such as student-directed approach, asynchronous content delivery, and the learning method combining information technology [8], were faithfully followed for face-to-face and non-face-to-face groups. The methods were identical with the exception of the in-class part in flipped learning; the specifics of the procedures are as follows.



2.3.1. Pre-Class


Provision of Class Materials


In both face-to-face and non-face-to-face flipped learning, the instructor provided the materials to be learned during class through eCampus Blackboard. The eCampus Blackboard is a web-based learning system and electronic community center for students and faculty. The instructor provided videos of medical terminology to be learned for each week, with the native English speakers repeating each word twice along with the instruction materials on a Nursing and English for communication on the job as the foundation for learning required courses for the major as a way of providing various types of materials to enable a more efficient pre-class learning. This course is a sophomore subject regarding some basics of nursing—learning medical terminology for communication; thus, it has little direct relevance to learning direct nursing skills. Therefore, communication-related videos and terms that can be used in nursing practice were used as online content.




Preliminary Learning


In both face-to-face and non-face-to-face flipped learning, the instruction video was assigned as a required learning material among various types of pre-class learning materials provided. The learners were allowed to adjust and manage the quantity, pace, and hours of studying for themselves. The instruction materials and the terminology videos were provided to help the learners use their free time to learn according to their own circumstances and learning schedule. This pre-class learning method allowed for a student-directed approach and asynchronous content delivery.




Practice Exercises


In both groups, students were given practice exercises from the textbook to complete after the pre-class. The practice exercises in the textbook were given to ensure that the students completed the required learning [20] as online learning is performed by the students at home.





2.3.2. In-Class


Quizzes


Quizzes were completed in class. For the face-to-face flipped learning group, the instructor administered weekly 10-min online quizzes consisting of 10 questions (five multiple-choice, five on accurate spelling of medical terminology) in eCampus Blackboard to check that the students completed the pre-learning. For the non-face-to-face group, students were allowed to go online at their convenience to take the quiz within 10 min before and 30 min after the start of the class. A timer was set to 10 min; at that point, the online quiz was automatically terminated, and the answers had to be submitted. Additionally, the questions shown to the students were only displayed on the screen once in random order, and the students were not allowed to go back to the previous screen so that the previously submitted answers could not be revised, and the answers could not be shared among students.




Case Building


Case building was done in the class; for the face-to-face flipped learning group, the instructor put six students in each group and gave 30 min to create a patient case using the medical terminology learned for that week on patients’ symptoms, diagnosis, treatment, and nursing, while going around the classroom to provide instructions for each group. Once the students prepared the PPT presentation and uploaded it on the discussion board in eCampus Blackboard, 10 groups each gave a three-minute presentation on various cases and received feedback. For the non-face-to-face flipped learning group, once the instructor assigned groups and group activities, the students were allowed to discuss them in groups without supervision; feedback was provided as comments from the instructor and students on the PPT presentation uploaded to the discussion board in eCampus Blackboard.




Q&A


Q&A was a class activity; for the face-to-face flipped learning group, the instructor provided immediate feedback on the various scenarios and situations presented by the students, issues discovered during discussions and applications through case analysis, answers to practice exercises, and questions on online quizzes. Instead of answering each question directly on the online bulletin board, the gist of each question was summarized and provided as an additional explanation during face-to-face class. For the non-face-to-face flipped learning group, the questions uploaded on the weekly Q&A in eCampus Blackboard were answered by the instructor or learners in a comment. Questions posted on the online bulletin board were each given an answer.




Discussion


In both face-to-face and non-face-to-face flipped learning, the students uploaded the materials they wanted to share from the contents related to the weekly learning that they learned in addition after the pre-class learning using the weekly Q&A session. In addition, continuous discussion and Q&A were held online in weekly Q&A sessions on the materials to be tested until the end of the quiz. Learners responded first to the questions uploaded by the students, and the instructor provided an additional response before class activities or before quizzes in case the response needed correction or additional explanation.





2.3.3. After Class


Follow-up learning was commonly applied in both face-to-face and non-face-to-face flipped learning. Students who scored less than 70 points in the online quizzes completed additional weekly learning and were asked to submit homework on additionally learned material in at least one sheet of A4 paper.





2.4. Study Tools


2.4.1. Learner Satisfaction


Learner satisfaction was measured based on questionnaires developed by Jung and Lim [21] and revised to fit the purpose of the present study. The questionnaires consisted of ten items, with the two subcategories of general learner satisfaction and academic learner satisfaction that were scored on a five-point Likert-type scale from “highly satisfied” (score of 5) to “never satisfied” (score of 1), with mean scores ranging from 1 to 5; a higher score indicated higher learner satisfaction. Cronbach’s for this questionnaire was 0.870 in Jung and Lim [21], and the reliability of overall questionnaire was 0.904, the general learner satisfaction 0.877, and the academic learner satisfaction 0.830, respectively, in the present study.




2.4.2. Self-Directed Learning Readiness


Self-directed learning (SDL) readiness was measured using the 32-item Korean version of the Self-Directed Learning Readiness Scale revised by Kim et al. [22] and originally developed by Guglielmino [23]. SDL readiness consists of 32 questions in six sub-domains, including attachment to learning, self-confidence as a learner, openness to challenges, curiosity for learning, self-understanding, and acceptance of responsibility for learning. Scores were measured on a five-point Likert-type scale from “highly satisfied” (score of 5) to “never satisfied” (score of 1), with the mean score ranging from 1 to 5; a higher score indicated higher SDL readiness. In Kim et al.’s [22] study, the reliability of the scale in Cronbach’s α was 0.930; in the current study, the reliability of the six sub-domains were 0.756, 0.830, 0.761, 0.793, 0.745, and 0.704, respectively, and the reliability of the overall tool was 0.861.




2.4.3. Professor–Student Interaction


For professor–student interaction scale, the Questionnaire on Teacher–Student Interaction developed by Fisher [24] was modified and supplemented by Hyun et al. [25] for use. The professor–student interaction scale consists of 18 questions in total, with two sub-factors: intimacy and reliability. Scores were measured on a five-point Likert-type scale from “highly satisfied” (score of 5) to “never satisfied” (score of 1), with the total scores ranging from 18 to 90 and a higher score indicating more satisfying professor–student interaction. In Hyun et al.’s [25] study, the reliability of the scale in Cronbach’s α was 0.920; in the current study, it was 0.942, and the reliability of the two sub-factors were 0.878 and 0.942, respectively.





2.5. Data Collection


Data collection was conducted in a time difference design from 4 March 2019 to 14 June 2019 and from 16 March 2020 to 24 June 2021 with second-year students taking Nursing and English courses. In preliminary data collection, the researcher explained the objectives and method of the study as well as the timing of questionnaires during the orientation of the course. The questionnaires were completed by accessing the URL for preliminary questionnaire on the e-campus notice. The start screen of the questionnaire URL provided the information sheet and the informed consent form on the objectives of the study, class method, rights of the participants, and personal information protection. Accessing the questions on the questionnaire on the following page was allowed only if the students read the information sheet prior to starting the questionnaire and provided voluntary consent to study participation. Follow-up data collection was conducted by uploading the URL for the follow-up questionnaire on the e-campus notice after the final examination and sending the same URL to the students taking the courses via e-mail. To complete data collection in a short period, the student president of each department put up a notice on SNS requesting all those who responded to the preliminary questionnaire to participate; it was conducted through voluntary connection.




2.6. Data Analysis


Data analysis was conducted using IBM SPSS Statistics 25.0 program (IBM, Armonk, NY, USA). The characteristics of nursing students, learner satisfaction, self-directed learning readiness, and professor–student interaction were analyzed using means, standard deviations, frequency, and percentages. The preliminary test of homogeneity for characteristics of nursing students, learner satisfaction, self-directed learning readiness, and professor–student interaction was tested using the chi-square test before implementing flipped learning. After applying flipped learning, the differences in the learner satisfaction, self-directed learning readiness, and professor–student interaction between the face-to-face and non-face-to-face groups were analyzed using the independent t-test. The difference obtained by subtracting the pre-values from the post-values to correct for the pre-values in the post-value comparison for self-directed learning readiness was tested; professor–student interactions were found to be non-homogeneous in the preliminary test. The difference in learner satisfaction according to characteristics of nursing students was analyzed using the independent t-test, whereas the correlations among learner satisfaction, self-directed learning readiness, and professor–student interaction were analyzed using Pearson’s coefficient correlation. The characteristics of nursing students, self-directed learning readiness, professor–student interaction, and the effects of face-to-face flipped learning and non-face-to-face flipped learning on learner satisfaction were analyzed using the stepwise multiple regression analysis. The significance level of each statistic was selected from p < 0.05.





3. Results


3.1. Participant Characteristics


Overall, 77 (86.5%) of the participants were less than 22 years old, and 72 (80.9%) were women. In the last semester, 49 participants (55.1%) had a mean GPA of 3.52. Prior to the flipped learning class, there was no difference in the participant characteristics between the face-to-face and non-face-to-face flipped learning groups (Table 1).




3.2. Differences between Face-to-Face and Non-Face-to-Face Flipped Learning Groups after Flipped Learning


Before the flipped learning class, self-directed learning readiness, and professor–student interaction were not homogeneous between the face-to-face and non-face-to-face flipped learning groups. To correct for this non-homogeneity in self-directed learning readiness and professor–student interaction in advance, the difference in post-values and pre-values was compared. As a result, there was no difference in self-directed learning readiness between the two groups after flipped learning (t = −1.15, p = 0.258). After flipped learning, the professor–student interaction was higher for the non-face-to-face flipped learning group than for the face-to-face flipped learning group, with statistical significance (t = −4.31, p < 0.001). After flipped learning, the learner satisfaction in nursing students was higher in the face-to-face flipped learning group than in the non-face-to-face flipped learning group with statistical significance (t = 5.28, p = 0.024; Table 2).




3.3. Difference in Learner Satisfaction According to Participant Characteristics


After flipped learning, the learner satisfaction in nursing students was higher for students with a mean SDL readiness score of 87.24 or higher compared to those with a score of less than 87.24 for total scores (t = −3.04, p = 0.003), general learner satisfaction (t = −2.84, p = 0.006), and academic learner satisfaction (t = −2.82, p = 0.006). There was no difference in learner satisfaction depending on other participant characteristics or variables (Table 3).




3.4. Correlations among Learner Satisfaction, SDL Readiness, and PSI after Flipped Learning Class


After flipped learning, the learner satisfaction in nursing students revealed that total scores, general learner satisfaction, and academic learner satisfaction were positively correlated with SDL readiness and PSI (Table 4).




3.5. Factors Affecting Learner Satisfaction after Flipped Learning Class


Table 5 shows the regression model for identifying the factors that affect learner satisfaction of nursing students after the flipped learning class. Gender, a categorical variable, was treated as a dummy variable, and age, last semester’s grades, SDL readiness, and PSI were entered as continuous variables and analyzed by a stepwise multiple regression method. When constructing the model, variables were selected based on a significance probability of 0.05, and variables were removed based on a significance probability of 0.10. In the learner satisfaction model, the tolerance limits between independent variables were all above 0.1, and the variance inflation index (VIF) also satisfied the criteria of less than 10, indicating that there is no problem of multicollinearity.



In the regression model for learner satisfaction of nursing students after flipped learning class, face-to-face flipped learning method (t = 2.39, p = 0.019), SDL readiness (t = 4.97, p < 0.001), and PSI (t = 2.44, p = 0.017) were significant influencing factors, and the explanatory power of the regression model constructed with these three variables was 36.7% (F = 18.00, p < 0.001). In the regression model for general learner satisfaction, a subdomain of learner satisfaction, SDL readiness (t = 4.76, p < 0.001), and PSI (t = 2.40, p = 0.019) were significant influencing factors, and the explanatory power of the regression model constructed with these two variables was 22.5% for general learner satisfaction (F = 16.90, p < 0.001). In the regression model for academic learner satisfaction, SDL readiness (t = 5.25, p < 0.001) and PSI (t = 2.47, p = 0.015) were significant influencing factors, and the explanatory power of the regression model constructed with these two variables was 33.3% for academic learner satisfaction (F = 22.97, p < 0.001).





4. Discussion


This study was conducted to examine the difference in self-directed learning readiness, professor–student interaction, and learning satisfaction for nursing students who had face-to-face classes with flipped learning and others who had non-face-to-face classes with flipped learning to identify the factors that affect learner satisfaction. First, self-directed learning readiness was improved for both the face-to-face and non-face-to-face flipped learning groups compared to before the class, but there was no significant intergroup difference. The lack of intergroup difference seems to be because the pre-class process was identical for both groups, as the students had to conduct self-directed learning in advance. Second, flipped learning allows for both student-directed approach and asynchronous content delivery through the learner’s preliminary learning [8], and these two factors were the common factors for both the face-to-face flipped learning and non-face-to-face flipped learning. Therefore, it seems that self-directed learning readiness did not show a significant difference between the two groups.



Results of this study revealed that professor–student interaction was significantly higher for non-face-to-face flipped learning than face-to-face flipped learning. In contrast, previous studies reported that it is difficult to ask questions of the instructor or obtain answers to questions during an online class [26] and that there is a lack of instructor–learner interaction online [27]. In general, it is believed that professor–student interaction is difficult in non-face-to-face classes due to not being in the same physical space. In learning, professor–student interaction is perceived as important by both the instructor and the learner [28], but the interaction can be perceived differently by each, and the learner’s perception of interactions is particularly important. In fact, a previous study [29] reported that the professor–student interaction as perceived by the learner encourages active participation of students and frequent interaction of communication, activities, and mutual interest. The method of interaction achieved in this study in relation is described below.



Both groups had the online bulletin board for mutual communication, but they were implemented differently to suit the class format. For the face-to-face flipped learning group, responses were provided during face-to-face class activities by pooling the questions together rather than answering each question. For the non-face-to-face flipped learning group, responses to questions were individually provided on the bulletin board. In the case of non-face-to-face flipped learning, there was a high degree of individual interactions, which could have been perceived as higher interaction by the learners, as reported by Kwon [30]. The reported results of that research regarding the interaction with online learners were that the quantitative increase in the interactive behavior through the Q&A bulletin board and posting contents directly related to the class were perceived as an increase in interactions. Owing to the nature of the class format, online interaction is dependent on the medium in a non-face-to-face class. The characteristics of online interaction include non-linearity, impracticality, many-to-many, recordability, multi-content-based, and information-rich communication [31].



Additionally, online interactions do not require immediate and linear interactions like face-to-face situations, and they allow sufficient time to organize thoughts for interaction [16], which could be perceived as more comfortable for some. From this perspective, it would be necessary to measure whether the learner feels that the mutual interaction is present rather than focusing on the methodology of face-to-face or non-face-to-face. Rather than assuming that there would be limitations in professor–student interaction for non-face-to-face learning, it would be necessary to maximize active professor–student interaction by optimizing the advantage of the communication using online media. Demonstrations of active professor–student interactions achieved in the non-face-to-face method suggest that such interactions can be promoted if the online system and the means for communication are open.



In this study, learning satisfaction was higher for face-to-face than non-face-to-face flipped learning. When the factors affecting the learning satisfaction were examined, learning satisfaction was high for learning format, that is, for face-to-face flipped learning, when the self-directed learning readiness and the professor–student interaction were high. When examined individually, the details are as follows:



First, class format, such as face-to-face format, had a positive effect on learning satisfaction. In flipped learning, online content learning occurred in the pre-class step, whereas the various learner-oriented activities occurred during the in-class step, and the role of the instructor became that of an advisor and facilitator providing feedback rather than that of a traditional instructor [8]. This instructor role was more efficiently achieved in the face-to-face class. Additionally, there may be factors, such as immersion, that could improve learning satisfaction for face-to-face compared with the non-face-to-face classes, as difficulties with concentration and immersion were reported in non-face-to-face learning [4]. When university students listen to online lectures for a long time, concentration decreases, and immersion in learning becomes difficult due to distractions in the surroundings, such as internet searches, games, YouTube videos, and webtoons that pop up as the computer is turned on [4].



Moreover, the difference in immersion to learning between face-to-face and non-face-to-face flipped learning could cause a difference in learning satisfaction. Previous studies reported that higher ability for immersion was associated with higher academic self-efficacy, which is the belief that one can perform well in learning [32]; immersion in learning leads to a better understanding of learning materials and, thereby, leads students to challenge themselves with higher-level tasks due to their confidence [33]. Furthermore, online lectures have the advantage of being repeated at the student’s convenience. In fact, it was shown that learners prefer video classes that they can watch repeatedly [34]. However, it could also suggest that the learners’ convenience does not increase learning satisfaction, per se. Additionally, non-face-to-face learning activities have the limitation of eliminating some kinds of nonverbal communication [35]. In text-based interactions, which comprise most online interactions, facial expressions, eye movement, and physical movements cannot be communicated; even if they could be delivered through the screen, they cannot be delivered in the same way as when in the same physical space [15]. These aspects result in the differences between the face-to-face and non-face-to-face learning environments, eventually leading to the difference in the level of satisfaction.



The results of this study also show that students with high self-directed learning readiness had higher learning satisfaction. This finding supports the result of the previous studies [36] that reported the effects of self-directed learning readiness on learning satisfaction. Unlike traditional learning, online learning occurs while the instructor and the learner are in different times and spaces; thus, it is difficult for the instructor to manage the learning for the learners. Therefore, self-directed learning, which is the ability to plan and learn without the help of others in any type of circumstances and context, can be regarded as an essential parameter for improving performance in online classes [4].



In addition, learning satisfaction was higher when there was higher professor–student interaction. This finding is consistent with the reports [36] that learning satisfaction increases with increased professor–student interactions and the study that reported that communication with the professor and Q&A with the professor affected the online class satisfaction in terms of interactions during an online class [37]. As professor–student interactions are emphasized in flipped learning [7,8,18,19], it is necessary to promote such interactions. By maximizing the flexibility and the efficiency of flipped learning characterized by professor–student interactions and individualized learning, students’ academic achievement can be improved, and the flexibility and efficiency of learning can be increased, as prior online learning can be adjusted to suit the individual’s situation [8]. Considering these advantages, flipped learning can be applied flexibly according to circumstances, as it is believed that such learning can be transformed and applied according to the characteristics of the subject [38].



With the recent increase in the quantity of knowledge and information and in a situation that demands the ability to resolve complex issues, the importance of self-directed learning ability, which is the ability to efficiently use the various types of information, knowledge, and techniques obtained, is being emphasized. Based on the finding that self-directed learning readiness with increasing importance is associated with learning satisfaction, the flipped learning instruction method that could improve self-directed learning readiness needs to be applied flexibly depending on the time and situation.



The results of this study could help in the design and implementation of interactions for effective online education in universities where the demand for online learning is increasing rapidly. Further, it may provide foundational knowledge for establishing a class strategy using face-to-face and online learning optionally or combining both. This study was applied with classes on theory-related subjects. However, the research can be sufficiently expanded to apply to clinical learning-related fields. Although there is a difference between theory and clinical practice, non-face-to-face practical subjects can also be conducted; thus, both factors that affect learning satisfaction and the importance of immersion and student interaction can be similarly applied to clinical field education.




5. Conclusions


This study was conducted to understand how flipped learning can be modified and to examine strategies for making it equally effective in face-to-face and non-face-to-face class activities. Various online instruction methods can be applied that utilize the advancements in technology to overcome barriers and better address crises, such as the COVID-19 pandemic. Results revealed that there was no difference in self-directed learning readiness between face-to-face flipped learning and non-face-to-face flipped learning; the professor–student interaction was higher for non-face-to-face learning, whereas learning satisfaction was higher for face-to-face learning. Furthermore, when the factors affecting learning satisfaction were examined, learning satisfaction was high for learning type, specifically face-to-face classes, when the self-directed learning readiness and the professor–student interaction were high.



These results suggest that enhancing self-directed learning ability should be raised as an essential piece of the educational agenda and that professor–student interaction can actively occur in non-face-to-face environments. Therefore, further research is needed to develop methods to (1) include immersion in non-face-to-face education, as that is the most significant advantage of face-to-face classes; (2) include nonverbal communications; and (3) increase interactions among students in non-face-to-face classes. In addition, this study may provide the foundational knowledge for establishing class strategy while flexibly implementing flipped learning to suit the situations and the environment.



In this study, we found that it is necessary for both professors and learners to be flexible in coping with face-to-face and non-face-to-face teaching methods. Considering that convenience is not necessarily connected with learning satisfaction, we recommend creating an immersive learning environment regardless of the teaching method. Additionally, the findings support a recommendation for creating a learning environment wherein non-face-to-face activities are configured according to the characteristics of learners familiar with non-face-to-face learning and in which learners can actively participate.







Author Contributions


Conceptualization, M.-K.C. and M.Y.K.; data curation, M.-K.C.; formal analysis, M.-K.C.; investigation, M.Y.K.; methodology, M.-K.C. and M.Y.K.; writing, M.-K.C. and M.Y.K. All authors have read and agreed to the published version of the manuscript.




Funding


This research received no external funding.




Institutional Review Board Statement


Ethical review and approval were waived for this study due to the fact that it was conducted as a survey analyzing the results of routine questionnaires administered to evaluate and improve the effects after applying a new educational method rather than an interventional study.




Informed Consent Statement


Informed consent was obtained from all participants involved in the study. Students were informed of what was being evaluated prior to the assessments, and only those who provided voluntary consent participated. Measures were taken so that there were not any ethical issues, and best attempts were made to prevent any harm to the students.




Conflicts of Interest


The authors declare no conflict of interest.




References


	



Barbour, C.; Schuessler, J.B. A preliminary framework to guide implementation of The Flipped Classroom Method in nursing education. Nurs. Educ. Pract. 2019, 34, 36–42. [Google Scholar] [CrossRef]

	



Lee, S.M.; Mun, S.Y.; Moon, Y.S.; Kim, H.Y.S.; Kim, N. A study on satisfaction and performance in online learning caused by COVID-19: A moderating effects of self-directed learning ability. J. Compet. Dev. Learn. 2021, 16, 169–199. [Google Scholar]

	



Lee, H.S. A study on the perception of professors and learners on the remote learning of university education—Focused on the cases of M University. J. Korean Sch. Math. Soc. 2020, 23, 377–395. [Google Scholar]

	



Im, H.S.; Im, E.M. The mediating effects of academic self-efficacy in the relationship between learning flow and self-directed learning that influences college online classes in COVID-19. J. Learn. Cent. Curric. Instr. 2021, 21, 183–194. [Google Scholar]

	



Oh, D.J.; Hwang, H.S. Changes in perceptions, behaviors, values, and attitudes of education caused by COVID-19. Soc. Stud. Educ. 2020, 59, 223–250. [Google Scholar] [CrossRef]

	



Jeon, B.R. A phenomenological study on the online learning experience of university students who participated in learning consulting. J. Humanit. Soc. Sci. 2020, 11, 1375–1386. [Google Scholar]

	



Goodwin, B.; Miller, K. Evidence on flipped classrooms is still coming in. Educ. Leadersh. 2013, 70, 78–80. [Google Scholar]

	



Bergmann, J.; Sams, A. Flip Your Classroom: Reach Every Student in Every Class Every Day, 1st ed.; International Society for Technology in Education: Alexandria, VA, USA, 2012; pp. 120–190. [Google Scholar]

	



Bates, S.; Galloway, R. The Inverted Classroom in a Large Enrolment Introductory Physics Course: A Case Study. In Proceedings of the Higher Education Academy STEM Conference, London, UK, 12–13 April 2012. [Google Scholar]

	



Frydenberg, M. Flipping excel. Inf. Syst. Educ. J. 2013, 11, 63–73. [Google Scholar]

	



Shin, J.S. A case analysis of the educational effect of ‘flip’ teaching method using presentation and discussion videos. Korean J. Gen. Educ. 2014, 8, 133–163. [Google Scholar]

	



Kim, N.I.; Chun, B.A.; Choi, J.I. A case study of flipped learning at college: Focused on effects of motivation and self-efficacy. J. Educ. Technol. 2014, 30, 467–492. [Google Scholar] [CrossRef]

	



Wolman, B.B. Dictionary of Behavioral Science, 2nd ed.; Academic Press: San Diego, CA, USA, 1989. [Google Scholar]

	



Ha, Y.J.; Ha, J.H. The mediating effect of learning flow among learning motivation and learning satisfaction, achievement on a base of e-learning environment. J. Korea Soc. Comput. Inf. 2011, 17, 197–217. [Google Scholar] [CrossRef]

	



Lee, J.Y. A study on the development and validation of faculty-student interaction rating scales. J. Learn. Cent. Curric. Instr. 2018, 18, 1003–1020. [Google Scholar] [CrossRef]

	



Kim, Y.; Lee, S.; Jeong, H.; Park, S. Handbook of Distance Education; Hakjisa Medical: Seoul, Korea, 2003. [Google Scholar]

	



Lee, S.S. An analysis of interaction patterns in face-to-face and online synchronous/asynchronous learning environments. J. Educ. Technol. 2004, 20, 63–88. [Google Scholar] [CrossRef]

	



Sandbouthe, M. Media philosophy and media education in the age of the internet. J. Philos. Educ. 2000, 34, 41–69. [Google Scholar] [CrossRef]

	



Faul, F.; Erdfelder, E.; Buchner, A.; Lang, A.G. Statistical power analyses using G* Power 3.1: Tests for correlation and regression analyses. Behav. Res. Meth. 2009, 41, 1149–1160. [Google Scholar] [CrossRef]

	



Lee, D.Y. Utilization of an educational information system for medical education. Korean Med. Educ. Rev. 2014, 16, 1–6. [Google Scholar] [CrossRef]

	



Jung, J.S.; Lim, K.Y. Effect Analysis of Factors Related to the Learner Participation, Achievement, and Satisfaction in the Web-Based Online Discussion. J. Educ. Technol. 2000, 16, 107–135. [Google Scholar]

	



Kim, K.J.; Kim, K.S.; Yu, G.O.; Yu, G.H. The development and application plan of the self-directed learning readiness scale for elementary school teachers. J. Lifelong Educ. 1996, 2, 1–25. [Google Scholar]

	



Guglielmino, L.M. Development of the Self-Directed Learning Readiness Scale; ProQuest Information & Learning: Ann Arbor, MI, USA, 1978. [Google Scholar]

	



Fisher, G.L. Comparing Writing with Interviews and Exams as Assessments of Students’ Understanding of the Concept of the Derivative; University of Wisconsin-Madison: Madison, WI, USA, 2001. [Google Scholar]

	



Hyun, H.S.; Kim, Y.Y.; Jang, E.S. The mediating effect of professional self-concept on the relationship between professor-student interaction and job-seeking anxiety among nursing students. Korean J. Health Serv. Manag. 2018, 12, 149–160. [Google Scholar] [CrossRef]

	



Kim, M.E.; Kim, M.J.; Oh, Y.I.; Jung, S.Y. The effect of online substitution class caused by coronavirus (COVID-19) on the learning motivation, instructor-learner interaction, and class satisfaction of nursing students. J. Learn. Cent. Curric. Instr. 2020, 20, 519–541. [Google Scholar]

	



Lee, D.J.; Kim, M. University students’ perceptions on the practices of online learning in the COVID-19 situation and future directions. Multimed. Assist. Lang. Learn. 2020, 23, 359–377. [Google Scholar]

	



Jeong, E.I. Exploration of the effectiveness of online creativity instruction as a general college course. Asian J. Educ. 2008, 9, 29–61. [Google Scholar] [CrossRef]

	



Oh, J.S. University students’ experiences and perceptions towards flipped classroom. J. Korean Educ. 2015, 33, 1–23. [Google Scholar]

	



Kwon, H.C. The relationship between student interactivity and academic achievement: Based on the question & answer bulletin board of academic courses in cyber university. J. Cybercommun. Acad. Soc. 2009, 26, 5–37. [Google Scholar]

	



Lee, S.S.; Park, J.Y. The effect of individual and collaborative learning in the traditional and web-based learning environments on English composition. J. Educ. Technol. 2002, 18, 193–214. [Google Scholar] [CrossRef]

	



Hong, S.H.; Im, H.S. A latent variable analysis of the relationships among pre-service early childhood teachers’ perception on teaching flow, academic self-efficacy, academic interest, and academic achievement in teaching job subject. Korean J. Child. Educ. Care 2015, 15, 201–218. [Google Scholar]

	



Kim, J.A.; Park, B.G. Development and confirmation of the theory of learning flow processes: A sequential mixed method of grounded theory and structural equation modeling. Korean J. Educ. Psychol. 2013, 27, 241–262. [Google Scholar]

	



Park, J.J.; Kim, E.J. An analysis of the perception and needs of professors and learners on the online classes: Focusing on the case of P University. J. Educ. Inf. Media 2021, 27, 341–369. [Google Scholar]

	



Schwier, R.A.; Balbar, S. The interplay of content and community in synchronous and asynchronous communication: Virtual communication in a graduate seminar. Can. J. Learn. Technol. 2002, 28, 21–30. [Google Scholar] [CrossRef]

	



Yoo, J.E. Structural relationship among self-directed learning ability, learner-instructor interaction, learner-learner interaction, and class satisfaction in online learning environments. J. Christ. Educ. Korea 2020, 63, 255–281. [Google Scholar]

	



Moon, J.H.; Choi, M.Y. The effect of the five-factor model of personality for students on interaction withing online class and online class satisfaction. J. Educ. Media 2020, 26, 671–692. [Google Scholar]

	



Berrett, D. How ‘Flipping’ the Classroom Can Improve the Traditional Lecture; Chronicle of Higher Education: Washington, DC, USA, 2012. [Google Scholar]








[image: Ijerph 18 08641 g001 550] 





Figure 1. Flow diagram of the study (based on the CONSORT statement). 
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Table 1. Characteristics of the participants and homogeneity of the variables between the two participant groups (n = 89).
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Characteristics

	
Total (n = 89)

	
Face-to-Face Flipped Learning (n = 28)

	
Non-Face-to-Face Flipped Learning (n = 61)

	
Χ2 or t (p)




	
n (%)






	
Age (year)

	
<22

	
77 (86.5)

	
22 (78.6)

	
55 (90.2)

	
2.21 (0.137)




	

	
≥22

	
12 (13.5)

	
6 (21.4)

	
6 (9.8)

	




	

	
Mean ± SD

	
20.87 ± 1.67

	
20.96 ± 1.84

	
20.82 ± 1.61

	
−0.38 (0.707)




	

	
Min. ~ Max.

	
19~28

	
19~27

	
19~28

	




	
Gender

	
Male

	
17 (19.1)

	
3 (10.7)

	
14 (23.0)

	
1.86 (0.248) *




	

	
Female

	
72 (80.9)

	
25 (89.3)

	
47 (77.0)

	




	
Last semester grade

	
<3.52

	
40 (44.9)

	
11 (39.3)

	
29 (47.5)

	
0.53 (0.467)




	

	
≥3.52

	
49 (55.1)

	
17 (60.7)

	
32 (52.5)

	








* Fisher’s exact test.
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Table 2. Comparison of variables in the two groups after flipped learning (n = 89).
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Variables

	
Face-to-Face Flipped Learning (n = 28)

	
Non-Face-to-Face Flipped Learning (n = 61)

	
t (p)




	
Mean ± SD






	
SDL readiness

	
pretest

	
3.54 ± 0.32

	
3.27 ± 0.39

	
3.23 (0.002)




	

	
post-test

	
3.64 ± 0.45

	
3.47 ± 0.43

	




	
Difference (post–pre-test)

	
0.11 ± 0.41

	
0.20 ± 0.27

	
−1.15 (0.258)




	
PSI

	
pretest

	
4.25 ± 0.41

	
3.77 ± 0.54

	
4.19 (<0.001)




	

	
post-test

	
3.97 ± 0.49

	
3.91 ± 0.50

	




	
Difference (post–pre-test)

	
−0.03 ± 0.42

	
0.46 ± 0.53

	
−4.31 (<0.001)




	
Learner satisfaction

	
post-test

	
4.08 ± 0.55

	
3.70 ± 0.60

	
5.28 (0.024)








Abbreviations: SDL, self-directed learning, PSI, professor–student interaction.
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Table 3. Differences in learner satisfaction according to participant characteristics (n = 89).
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Characteristics

	
Learner Satisfaction (Total)

	
General Learner Satisfaction

	
Academic Learner Satisfaction




	
Mean ± SD

	
t (p)

	
Mean ± SD

	
t (p)

	
Mean ± SD

	
t (p)






	
Age

	
<22

	
3.80 ± 0.57

	
−0.75 (0.453)

	
3.70 ± 0.66

	
−1.21 (0.230)

	
3.87 ± 0.59

	
−0.33 (0.744)




	

	
≥22

	
3.94 ± 0.80

	

	
3.96 ± 0.90

	

	
3.93 ± 0.76

	




	
Gender

	
Male

	
3.91± 0.71

	
0.70 (0.485)

	
3.88 ± 0.74

	
−0.98 (0.328)

	
3.93 ± 0.75

	
−0.41 (0.683)




	

	
Female

	
3.80 ± 0.58

	

	
3.70 ± 0.69

	

	
3.86 ± 0.58

	




	
Last semester grade

	
<3.52

	
3.77 ± 0.60

	
−0.66 (0.514)

	
3.70 ± 0.72

	
−0.40 (0.687)

	
3.82 ± 0.59

	
−0.77 (0.442)




	

	
≥3.52

	
3.86 ± 0.61

	

	
3.76 ± 0.68

	

	
3.92 ± 0.63

	




	
SDL readiness

	
<3.36

	
3.64 ± 0.57

	
−3.04 (0.003)

	
3.54 ± 0.67

	
−2.84 (0.006)

	
3.71 ± 0.56

	
−2.82 (0.006)




	

	
≥3.36

	
4.01 ± 0.59

	

	
3.94 ± 0.67

	

	
4.06 ± 0.62

	




	
PSI

	
<3.92

	
3.71 ± 0.56

	
−1.72 (0.088)

	
3.64 ± 0.68

	
−1.22 (0.226)

	
3.76 ± 0.57

	
−1.91 (0.059)




	

	
≥3.92

	
3.93 ± 0.63

	

	
3.82 ± 0.71

	

	
4.00 ± 0.64

	








Abbreviations: SDL, self-directed learning, PSI, professor–student interaction.
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Table 4. Correlations among the variables (n = 89).
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Variables

	
Learner Satisfaction

	
General Learner Satisfaction

	
Academic Learner Satisfaction




	

	
r (p)

	






	
Learner satisfaction

	
1

	

	




	
SDL readiness

	
0.56 (<0.001)

	
0.48 (<0.001)

	
0.55 (<0.001)




	
PSI

	
0.36 (0.001)

	
0.28 (0.008)

	
0.37 (<0.001)








Abbreviation: SDL, self-directed learning, PSI, professor–student interaction.
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Table 5. Factors influencing learner satisfaction (n = 89).
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Variables

	
Learner Satisfaction Total

	
General Learner Satisfaction

	
Academic Learner Satisfaction




	
B

	
SE

	
t (p)

	
B

	
SE

	
t (p)

	
B

	
SE

	
t (p)






	
Intercept

	
4.37

	
5.24

	
0.83 (0.406)

	
4.63

	
2.07

	
2.24 (0.028)

	
2.13

	
3.27

	
0.65 (0.516)




	
Face-to-face flipped learning *

	
2.67

	
1.12

	
2.39 (0.019)

	

	

	

	

	

	




	
SDL readiness

	
0.24

	
0.05

	
4.97 (<0.001)

	
0.11

	
0.02

	
4.76 (<0.001)

	
0.15

	
0.03

	
5.25 (<0.001)




	
PSI

	
0.15

	
0.06

	
2.44 (0.017)

	
1.33

	
0.55

	
2.40 (0.019)

	
0.09

	
0.04

	
2.47 (0.015)




	
Adj. R2

	
0.367

	
0.225

	
0.333




	
F (p)

	
18.00 (<0.001)

	
16.90 (<0.001)

	
22.97 (<0.001)




	
Tolerance

	
0.87–0.96

	
0.97

	
0.91




	
VIF

	
1.04~1.15

	
1.04

	
1.10




	
Durbin–Watson

	
2.34

	
1.87

	
2.42








* Reference: non-face-to-face flipped learning. Abbreviations: SDL, self-directed learning; PSI, professor–student interaction; VIF, variance inflating factor.



















	
	
Publisher’s Note: MDPI stays neutral with regard to jurisdictional claims in published maps and institutional affiliations.











© 2021 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access article distributed under the terms and conditions of the Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).






nav.xhtml


  ijerph-18-08641


  
    		
      ijerph-18-08641
    


  




  





media/file0.png





media/file2.png
Enrollment

Asszezzed for eligibility (n = 89)

|
2019 year

Allocation

Face-to-face flipped leaming
(m=28)

|
2020 year

I

Pretest

Non-face-to-face flipped
learming (s = 61))

Characteristics of the participants, leamer sabisfaction, self-directed
leaming readinezs, professor-student interaction

Program

L=

Leamner goal setting—
Preclaz=—Face-to-face
claszsroom activities

Post-tast

Leamer goal setting—
Preclasz—-MNon-face-to-face
clazsroom activifies

Leamer zatisfaction, self-directed leaming readiness, professor-
student mteraction

Analysis

Analyzed (7= 28)

Analyzed (n = 61)






media/file1.jpg
Assessed for eligibility (= 89)

Enrollment T T
2019 year 2020 year
T |
Allocation Face to-face fipped leaming ‘Non-face-to-face flipped
(n=28) leaming (1= 61)
| I
= Characterisics of the participants, leamer satisfaction, self.directed
learning readiness, professor-student interaction
I T
Leamer goal sefting— Leamer goal setting—
Program Preclass—Face-to-face Preclass—Non-face-to-face
classroom actvities classroom actvites
Posttest Leamer satisfaction, self-directed leamning readiness, professor-
‘student interaction
Analysis Analyzed (n=28) Analyzed (n=61)






