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Promoting the deep integration of information technology and education is the 

general direction problem to solve in the current education and teaching. Therefore, 

under the background of profound changes in the new form of education, a better 

mixed teaching organically combining online learning and offline face-to-face 

teaching has become a practical problem facing higher education in China today. As a 

model of the deep integration of information technology and learning theory, flipped 

classroom has become a hot spot in higher education reform in recent years. However, 

in practice, although flipped classroom has many potential advantages, the existing 

research conclusions also praise the teaching evaluation of this model, faced with 

practical problems such as low student participation, may become inactive in class, 

and student satisfaction does not reach the ideal expectation. Therefore, it is an urgent 

problem to be solved in the current reform of higher education to deeply explore the 

factors affecting the satisfaction of flipped classroom, study the strategies and 

methods to promote the sustainable development of this teaching mode. 

This paper constructs a theoretical model of flipped classroom student 

satisfaction based on the American Customer Satisfaction Model (ACSI). Based on 

previous research, the role of online system functionality, content features, interactive 

learning and teacher support on flipped classroom student satisfaction is verified. 

Based on social cognitive theory and knowledge management theory, the study takes 

student traits as the starting point, knowledge sharing as the mediating variable and 

self-efficacy as the moderating variable. Through the analytical framework and model 

construction, mathematical and statistical analyses are conducted in conjunction with 
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the practice of flipped classroom in seven specific Chinese universities, to discover 

the intrinsic influence mechanisms among the variables and empirically prove the 

effects of perceived quality, perceived value and knowledge sharing on student 

satisfaction; and verified that self-efficacy moderates the relationship between 

perceived quality, perceived value, knowledge sharing and student satisfaction, and 

this finding helps to expand the research on factors affecting flipped classroom 

student satisfaction. Finally, this paper proposes suggestions on the quality of the 

online learning platform, the creation of an interactive atmosphere, the improvement 

of teachers' teaching strategies, and the enhancement of students' self-efficacy in order 

to promote student satisfaction in flipped classrooms and to provide a useful role for 

the positive and sustainable development of flipped classrooms in Chinese 

universities. 
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CHAPTER 1 

 

INTRODUCTION 

1.1 Background 

The advent of the information age has revolutionized human society from 

economy to politics and from education to society with the impact brought by 

information technology. For the field of education, the construction and use of 

information technology in the educational hardware environment has become the 

norm, changing the traditional ways of learning and access to knowledge (Osman et 

al., 2015; Zhai et al., 2017). Faced with the rapid growth of knowledge and 

information, how learners can learn effectively and how educational institutions can 

improve the quality of education has become the biggest challenge faced today (Ajayi 

et al., 2017; Li, 2015). 

New technologies are revolutionizing the conditions of teaching and learning, 

and so is higher education (Bowen, 2014). Khan Academy's educational ideology and 

teaching methods using short online videos have changed the traditional American 

educational model and solved educational problems (Parslow, 2012), especially since 

2012, the rapid development of MOOCs (massive open online courses) has provided 

global the rapid development of MOOCs (massive open online courses), which 

provide learners with a large number of high-quality online educational video 

resources, has increasingly attracted and promoted the widespread attention and 

dissemination of flipped classrooms worldwide (Ng & Koller, 2013). 

In China, "the deep integration of information technology and education" was 

included as an important theme in the planning outline of the Ten-Year Development 

Plan for Education Informatization (2011-2020) in China. According to Qu Zhenyuan, 

president of the Higher Education Association, "the deep integration of information 

technology and higher education is the essence of higher education informatization" 

(Qu, 2014). It can be seen that promoting the deep integration of information 
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technology and education has become a major direction to be addressed in education 

teaching. At the World Moot Conference on December 9, 2020, China further 

clarified the construction goal of "continue to increase the construction of moot and 

online education resources and strengthen the application and sharing of moot and 

online education resources", how to build and utilize MOOCs resources and better the 

blended teaching that organically combines online learning and offline face-to-face 

instruction has become a real problem facing Chinese higher education, which is 

profoundly changed by new forms of education today. 

In addition, the Horizon 2020 Report (Teaching and Learning Edition), co-

authored by 54 experts from around the world, was released in March 2020. In the 

report, it is mentioned that "how information technology can enable universities to 

stop teaching and learning due to climate and other unavoidable factors": with the 

deterioration of global ecological environment, especially the new COVID-19, how to 

minimize its impact has become a strategic issue that universities have to give priority 

to. Online and face-to-face teaching has become a necessary capability for modern 

educational organizations to survive and develop, and is an alternative way of 

teaching and learning that they must provide for their teachers and 

students. Obviously, in the face of the ever-changing natural environment, online 

learning supported by information technology is bound to become a necessary and 

normalized way of education. As a model of deep integration of information 

technology and learning theory, the flipped classroom has become a hot topic of 

higher education reform in recent years (Yang, 2016). 

A flipped classroom is a flip of traditional teaching. Technology is used 

outside the classroom to provide the course content to be learned (usually video 

lectures or learning materials, etc.), and class time is spent mainly on internalizing 

knowledge through strategies such as problem solving, discussion or debate (Brame, 

2013). Therefore, the flipped classroom is actually a reversal of the traditional "teach 

first, learn later" model, which is essentially a "learn first, teach later" model. In 

flipped classroom practice and research, this new form of education continues to 

impact and iterate on traditional lecture-based education models: active student-

centered instruction adds value to face-to-face interactions in the digital world 

(Bowen, 2014) and provides opportunities for developmental activities such as 
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collaborative learning, peer-assisted learning, and problem-based learning (Lobo, 

2019). From the students' perspective, students are motivated to learn and show great 

potential. Learning performance was significantly higher and more consistent than 

under the traditional approach in terms of test scores (Blair et al., 2016; Busato, 2016; 

Halasa et al., 2020; Marlowe, 2012); however, a number of researchers did not find 

significant changes in test scores related to the experimental and control groups in 

their investigations; even a small number of students more However, a number of 

researchers did not find significant changes related to the test scores of the 

experimental group and the control group; even a small number of students showed 

stronger negative emotions towards the teaching mode of flipped classroom; 

uncomfortable and reluctant to participate in the flipped learning psychology leading 

to poor learning outcomes (Blair et al., 2016; Jeong et al., 2016; Sun & Xu, 2019). 

According to the results of a survey conducted by Zhou et al. (2020) on the 

acceptance and satisfaction of Chinese and American learners with the flipped 

classroom model through questionnaires and telephone interviews, only 1/4 of 

Chinese students were satisfied with the online self-directed learning component of 

the teaching method, and Chinese students' self-directed learning was less effective 

than that of American students due to their excessive reliance on teachers in the past. 

It is clear that although the flipped classroom has many potential advantages, 

such as facilitating student motivation, promoting collaborative and interactive 

learning inside and outside the classroom, and allowing students to flexibly and 

autonomously adjust their learning schedule outside of class (Haghighi et al., 2019), 

there are mixed reviews of the model in existing studies, facing challenges with 

student engagement, the potential for students to become inactive within the 

classroom (Diep et al., 2017), and student satisfaction does not meet the desired 

expectations (Wang, 2014). In China, on the one hand, the Department of Higher 

Education is determined to continue to vigorously promote information-based 

education reform, but on the other hand, the practice of flipped classroom, one of the 

inevitable models of education reform, has low student satisfaction and many 

problems. Therefore, exploring the factors affecting the satisfaction of flipped 

classroom, studying the strategies and methods to enhance the satisfaction of flipped 
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classroom, and promoting the sustainable development of this teaching model are the 

urgent problems facing the current higher education reform. 

 

1.2 Problem Statement 

From the analysis of previous studies, it can be seen that most scholars have 

focused on the impact of flipped classroom on learning performance, and some 

scholars have also conducted research on satisfaction with flipped classroom, but the 

research perspectives are mostly focused on external environmental factors such as 

online learning system (Mohammadi, 2015; Wu et al., 2010; Zhai et al., 2015), 

learning personal motivation, learning expectations, learning styles, and computer 

self-efficacy perspectives (Lee, 2006; Wu et al., 2010; Zhai et al., 2015), and several 

aspects of satisfaction-influencing factors such as the influence of the teacher's role in 

the flipped classroom (Limniou et al., 2017; Li, 2015), and the existing studies show 

that the learning outcomes and student satisfaction after the implementation of flipped 

classroom are not satisfactory. How to deeply analyze the factors affecting student 

satisfaction in flipped classrooms in order to improve the learning effectiveness of 

flipped classrooms and promote the further recognition and continuous use of the 

flipped classroom teaching model has become an urgent and realistic issue to be 

addressed. 

Long (1985) pointed out that student satisfaction is a subjective judgment that 

affects students' willingness to participate in learning and their learning behaviors, 

regardless of whether such perceptions are correct or not, as students' pleasant 

feelings and attitudes toward the learning experience. Therefore, student satisfaction 

is often used as an important indicator to measure the effectiveness of flipped 

classroom teaching (Zhai et al., 2015), which has an important role in whether flipped 

classroom teaching can truly "learn first and teach later" and achieve "student-

centered" classroom flipping up. In this paper, we focus on improving students' 

satisfaction as a key factor in the development of flipped classroom teaching. 

Therefore, based on previous studies, this paper examines whether online system 

functionality, content features, interactive learning, and teacher support have an 

impact on student satisfaction in the flipped classroom, and introduces social 
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cognitive theory into the discussion to supplement the study of the impact of self-

efficacy on satisfaction in the flipped classroom. In addition, Chiu et al. (2005) point 

out that student satisfaction is directly related to perceptions and feelings about the 

effects or outcomes of learning, the ultimate goal of which is the acquisition of 

knowledge. Also according to Mahajan and Sharma (2021) argued that learning 

outcomes alone are not sufficient to explain satisfaction; rather, learning 

environments that promote knowledge sharing and social interaction make learning 

increasingly enjoyable. Therefore, based on knowledge management theory, this 

paper explores the impact of knowledge sharing on learning climate from the 

perspective of students' knowledge interaction experience and clarifies its effect on 

student satisfaction in flipped classroom. the study of flipped classroom satisfaction 

through the above perspectives is conducive to promoting the achievement of flipped 

classroom development goals and solving real-life problems, and is crucial for the 

future application of flipped classroom. 

 

1.3 Purpose of the Study 

Given the significant differences in previous studies on whether flipped 

classrooms improve student satisfaction and the fact that IT-supported flipped 

classrooms will be a major approach to university teaching reform in the future (Zhu, 

2020). This study argued that it is of high theoretical and practical significance to 

further explore the factors that influence the effectiveness of flipped classrooms, 

especially how students create an interactive learning environment through the 

transfer of knowledge, thereby increasing user satisfaction with this teaching method 

and thus promoting learning performance, in line with the current and future teaching 

methods. 

1) To understand the satisfaction of students using the flipped 

classroom at this stage, and to explore the main factors affecting the satisfaction of 

flipped classroom students, and to summarize the possible problems in the flipped 

classroom teaching model. Student satisfaction and its influencing factors are the most 

direct and effective entry point to study innovative teaching models. This paper 

emphasizes the student perspective, takes student traits (knowledge sharing behavior 
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and self-efficacy) as the starting point, and proposes targeted suggestions and 

opinions to improve student satisfaction in the flipped classroom, with the aim of 

making the study more relevant to "student-centered" education. the purpose of the 

study is to make the study more relevant to the improvement of "student-centered" 

education. 

2) Based on the in-depth summary of previous studies, a more 

systematic and comprehensive model of the factors influencing student satisfaction is 

constructed. This paper constructs a satisfaction influence factor model that meets the 

characteristics of the flipped classroom based on the American Customer Satisfaction 

Model (ACSI). Based on the characteristics of the flipped classroom, we investigate 

the influence of several important factors on the perceived quality, perceived value 

and student satisfaction, including the usefulness and ease of use of the online course 

platform, the interactive experience of students in the learning process and the support 

from teachers; we also explore the mediating role of knowledge sharing in student 

satisfaction in the flipped classroom. the study also explores the impact of self-

efficacy on student satisfaction from the perspective of social cognitive theory and 

verifies its moderating effect on perceived quality, perceived value and knowledge 

sharing. In this way, a comprehensive evaluation model of student satisfaction 

focusing on pre-class learning, in-class learning interaction and sharing experience, 

and post-class overall perception is constructed to further improve and supplement the 

previous studies. 

3) Based on the influencing factors identified through the empirical 

study, this paper further proposes effective measures and policy recommendations to 

enhance the satisfaction of flipped classroom learners and promote teaching quality 

and sustainable development, so as to better respond to the current education reform 

hotspots and facilitate the change and development of higher education. It provides 

teachers with ideas and practices that can be used to implement flipped classrooms, 

improve classroom interactivity, and promote the internalization of students' 

knowledge, thus realizing the essential goals of flipped classrooms. 
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1.4 Research Questions 

This study seeks to enrich the existing research on the factors influencing 

student satisfaction in flipped classrooms; at the same time, deepen the existing 

knowledge on the mechanism of the role of perceived quality, perceived value, 

knowledge sharing, and self-efficacy on learner satisfaction in flipped classrooms. 

Specifically, the following research questions are included: 

1) From the perspective of learner knowledge interaction, explore 

whether knowledge sharing behavior has an impact on learner satisfaction in the 

flipped classroom? the study further explores whether knowledge sharing behavior 

mediates the relationship between perceived quality, perceived value, and student 

satisfaction. 

2)  Based on social cognitive theory, discuss whether students' personal 

cognitive-self-efficacy aspects have a moderating role in the satisfaction model? Does 

it play a moderating role in the role relationship between perceived quality, perceived 

value, knowledge sharing, and student satisfaction? 

3) Based on the American Customer Satisfaction Model (ACSI), 

integrate the characteristic variables of the flipped classroom with it to construct a 

student satisfaction model that fits the characteristics of the flipped classroom, and 

test whether the model holds true?  

 

1.5 Significance of the Study 

1.5.1 Theoretical Significance 

In this study, after reviewing a large amount of literature for investigation and 

collecting information from the Internet, I found that there are many studies on 

student satisfaction and its influencing factors, and most of them are based on the 

American Customer Satisfaction Model (ACSI) to build a theoretical model. As for 

the satisfaction study of flipped classroom, it is also common for scholars to use the 

Technology Acceptance Model (TAM) as a basic theory to study students' attitudes 

toward online education because this teaching model involves online learning 

platform. Therefore, this paper takes the ACSI model as the theoretical foundation 
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and incorporates the evaluation indicators of perceived usefulness and perceived ease 

of use of the TAM model for technology platform acceptance into the evaluation 

measurement of the online learning platform for flipped classroom, along with the 

two flipped classroom characteristic variables of interactivity and teacher support, to 

build its theoretical framework with the influencing factors of perceived quality, 

perceived value and student satisfaction of flipped classroom. In addition, knowledge 

sharing was introduced as a mediating variable and self-efficacy as a moderating 

variable to explore its influence on the relationship between student satisfaction and to 

empirically demonstrate the mechanistic relationship between each variable and factor 

in order to discover the intrinsic influence mechanism between variables and expand 

the discovery of factors affecting student satisfaction in the flipped classroom. 

Therefore, the theoretical implications in this study are. 

1)  Based on the characteristics of the flipped classroom, the factors of 

perceived quality, perceived value, interactivity and teacher support are introduced to 

explore the influence of these factors on student satisfaction in the flipped classroom, 

which expands the theoretical framework of previous research on satisfaction in the 

flipped classroom and provides theoretical guidance for teachers to focus on 

combining the characteristics of the new teaching model, setting targeted teaching 

objectives and learning content, and improving students' motivation and effectiveness. 

It provides theoretical guidance for teachers to focus on developing targeted teaching 

objectives and learning content to improve students' learning.  

2)  Based on the perspective of knowledge management theory, we 

introduce the factor of knowledge sharing behavior and analyze the mediating role 

played by knowledge sharing in the process of influencing student satisfaction. It 

explores how knowledge sharing behaviors have a positive effect in the flipped 

classroom student interaction and communication field and impact on student 

satisfaction. It provides theoretical guidance to promote student-centered classroom 

interaction and enriches the research on factors affecting student satisfaction in the 

flipped classroom.  

3) To explore the moderating role of self-efficacy in the flipped 

classroom context from the perspective of individual cognition, expanding the 

perspective of previous studies that mostly use self-efficacy as an independent 
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variable on satisfaction. the study further clarifies the effect of self-efficacy on the 

variables related to the satisfaction model and its rationale for enhancing student 

satisfaction in the flipped classroom, which is also a useful attempt to expand the 

ACSI model in the new teaching model. 

 

1.5.2 Relevance 

The study of student satisfaction is important for the application and 

promotion of flipped classroom. At the practical level, this study provides practical 

help to improve learning effectiveness and student satisfaction in the flipped 

classroom.  

1) This study conducts an empirical study on several universities in 

China that are implementing the flipped classroom teaching model, and delves into 

the teaching practice environment of the flipped classroom to help teachers find ways 

to improve their satisfaction in the flipped classroom. At the teacher level, we focus 

on the differences of students' personal characteristics in the classroom, understand 

students' characteristics, and teach them according to their abilities to improve 

academic achievement and learning satisfaction; at the student level, we construct a 

field conducive to interactive knowledge sharing, promote students' willingness to 

participate and sharing behavior, and truly make students become the main subjects of 

the flipped classroom to achieve the training goals.  

2)  The real value of the theoretical model is to guide practice. Based 

on the validation of the relationship between the relevant influencing factors in this 

study, we suggest strategies for teachers to promote knowledge sharing behaviors in 

the flipped classroom; at the same time, teachers should pay attention to the role of 

personal attributes in the whole learning process, and guide teachers to focus on 

reasonable guidance in the course teaching design to enhance students' self-efficacy, 

so as to finally achieve the joint improvement of academic results and psychological 

satisfaction. 

  



 

 

CHAPTER 2 

 

REVIEW OF LITERATURE 

In this chapter, by reviewing the literature in related fields, based on the 

American Customer Satisfaction Model (ACSI), the concepts, connotations and 

research development of flipped classroom and satisfaction are systematically sorted 

out. And based on the research results of previous scholars, we further sort out the 

characteristic variables that affect the flipped classroom and explore their relationship 

with perceived quality and perceived value, which have an impact on satisfaction. 

Next, the connotation of knowledge sharing and self-efficacy and the related literature 

studied in the field of higher education are sorted out. From the perspective of 

knowledge management theory, the relationship between knowledge sharing 

behaviors on student satisfaction is sorted out, and the mediating role of knowledge 

sharing between perceived quality, perceived value, and satisfaction is further 

explored. From the perspective of social cognitive theory, we review the relevant 

literature on the relationship between self-efficacy and student satisfaction to explore 

the moderating role of self-efficacy on perceived quality, perceived value, and 

knowledge sharing behaviors; finally, this chapter will review and analyze the 

relevant studies on student satisfaction in flipped classrooms to provide theoretical 

references and research foundations for this study. 

 

2.1 Concept Definition 

2.1.1 Overview of the Flipped Classroom 

As in many other fields, rapidly evolving information technology has 

influenced and changed the field of education and training. Educational conditions are 

constantly evolving and with them the learning needs of students, and traditional 

teaching methods, especially in the context of the challenges facing higher education, 
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are increasingly difficult to attract students' interest and curiosity in learning activities 

(Çevikbas & Argün, 2017; Cevikbas, 2020; Missildine et al., 2013) 

Therefore, the transformation of traditional structures into modern educational 

structures with technical support has become one of the top priorities of the education 

system (Ba, 2010). Educators are constantly innovating teaching methods to meet this 

need, and the flipped classroom approach has become one of the most popular 

teaching models in recent years and is recognized as the most popular and active 

classroom teaching method (Tucker, 2012). 

The understanding of the flipped classroom, along with its practice and 

development, has undergone a continuous evolution and deepening process from low 

to high order, step by step. In 1991, Professor Eric Mazur of the Department of 

Physics at Harvard University created the "peer teaching method" and applied it in 

large classrooms. Eric Mazur discovered that computer-assisted instruction could help 

teachers teach students better and built an innovative teaching model of student-led 

learning, cooperative learning, student-student interaction, and teacher-student 

interaction (Mazur & Hilborn, 1997), and in his subsequent book Peer Instruction, the 

basic prototype of the flipped classroom theory emerged. In 2000, American scholars 

Lage, Platt, & Treglia, (2000) in inverting the classroom: A gateway to creating an 

inclusive learning environment", they detail how they used a flipped teaching model 

to adapt to different students' learning styles and engage a wide range of learners 

when teaching Introductory Economics Courses at the University of Miami. the article 

details how they used a flipped teaching model when teaching Introductory 

Economics Courses at the University of Miami to accommodate different student 

learning styles and engage a wide range of learners (Lage & Treglia, 2000). Although 

they did not explicitly introduce the term "flipped classroom", it was the first 

systematic discussion of what a "flipped classroom" is and its teaching process. In the 

same year, J. Wesley (Baker) presented the flipped classroom model at the 11th 

International Conference on College Teaching and Learning, and formally introduced 

the concept of "flipped classroom" for the first time. According to Baker (2000), a 

flipped classroom is one in which teachers use online web-based tools and online 

course management solutions to guide students' homework assignments online, which 

allows time in the classroom for students to engage in more in-depth independent 
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learning activities and to move assignments that would otherwise be done alone at 

home into the classroom, allowing students and teachers to interact and discuss 

together. In 2007, two U.S. high school chemistry teachers, Bergmann & Sams, 

(2012) recorded and explained their lessons online to help students who could not 

make it to school keep up with their studies. the model quickly became a hot topic of 

practice and research for teachers in North America. In their book "Flip Your 

Classroom: Reach Every Student in Every Class Every Day", they summarize their 

years of experience with flipped teaching and learning and define the flipped 

classroom approach in its simplest terms as "doing at home what you do at school and 

completing homework in class" (Bergmann & Sams, 2012). According to He Ke-dou 

(2014), a professor at Beijing Normal University, the flipped classroom is a reversal 

of the teaching model of listening to the teacher in class and doing homework at home 

after class, into watching instructional videos at home before class and doing 

homework in class under the guidance of the teacher. This means that the traditional 

teaching model is reversed, i.e., students watch the video before class and do the 

homework and discussion in class, which is the "flipped classroom" model. However, 

these theories clearly only describe how the flipped classroom is presented. Bergmann 

and Sams (2013) further develop the concept of "flipped learning": "the transfer of 

direct instruction from a collective learning space to an individual learning space, 

thereby transforming the collective space into a dynamic, interactive learning 

environment in which the teacher is able to engage students in the process of applying 

concepts and creatively engaging with the subject matter. and creatively engage in the 

subject learning process with teacher guidance." Zhao (2014) also pointed out that 

flipped classroom is the advancement of knowledge transfer and optimization of 

knowledge internalization brought about by the change of teaching process. 

According to the above explanation, it is clear that the most essential feature of the 

flipped classroom is not the viewing of videos and the classroom is not limited to 

completing assignments, but the direct teaching of knowledge is moved out of the 

classroom through videos, thus freeing up a large amount of classroom time for deep 

and meaningful learning, a way to shift the responsibility of learning from the teacher 

to the students (Bergmann et al., 2011). 
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The subsequent development and transformation of the flipped classroom is 

due to the rapid development of massive open online courses (MOOCs) around the 

world. MOOCs have provided a large number of high-quality online educational 

video resources for learners around the world, which has increasingly aroused and 

promoted the widespread attention and dissemination of flipped classrooms around 

the world. 

 

2.1.2 Overview of Flipped Classroom Based on MOOCs 

MOOCs (massive open online courses), i.e. large open online courses, have 

been welcomed by learners all over the world and developed rapidly since their 

emergence because of their online, large-scale and open characteristics. Since 2012, 

MOOCs have brought an information revolution in the field of education as a new 

online teaching mode (Pundak et al., 2014). More and more professors and scholars 

from world-renowned universities have started to design courses in this course mode, 

and students around the world have started a wave of learning MOOCs (Zeng et al., 

2015). According to the data of Class Central, an internationally renowned third-party 

online education organization: by the end of 2020, more than 950 universities 

worldwide have launched at least one MOOC course, the number of MOOC courses 

worldwide is 16.3 million, and the number of user registrations of learners through 

MOOC platforms grows from 120 million in 2019 to 180 million in 2020, with a 

growth rate of 33.3% (Class Central, 2020. 12). Because the development of MOOCs 

has provided sufficient quality online course resources, many universities have been 

practicing "Let's recreate education with video" (Khan, 2011) in the path of teaching 

reform. As a result, online catechism in combination with offline face-to-face 

teaching and education in the form of flipped classroom has become one of the new 

teaching models of interest (Akayolu, 2021). 

Strayer (2012) considers flipped classroom as a special type of blended 

learning. In 2004, Salman Khan created "Khan Academy" to provide a large number 

of free online teaching resources for flipped classrooms, which made it popular and 

marked the formal completion of the flipped classroom (Ma, 2014). In 2011, Salman 

Khan publicly advocated "re-creating education with video", which sparked the 

attention of educators worldwide to the flipped classroom education model. the 
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flipped classroom is the use of information technology to transfer classroom lectures 

to a "homework" state and to use face-to-face classroom time for interactive learning 

(Missildine et al., 2013). For example, joint discussion of answers to questions 

prepared before class, group work, problem solving or other learning activities to 

enhance the application of knowledge (Formica et al., 2010; Marco, 2010). In 

addition, the rapid and large-scale development of MOOCs has brought to the field of 

education a new model of online teaching and learning that promotes "interaction and 

feedback" and advocates "online learning communities", and has brought significant 

changes to the content and format of learning and teaching implemented in the flipped 

classroom. the content and teaching format of the flipped classroom have changed 

significantly. According to Liang et al. (2019), the flipped classroom in the context of 

MOC is a new model that integrates online and offline learning, and organically 

combines traditional classroom, online classroom (a classroom not limited by time 

and space) and interactive classroom (a classroom that can be discussed across 

schools and majors) to promote student-centered teaching and learning. In summary, 

MOOC breaks the original education system and organizational structure, and 

provides high-quality educational resources for universities to carry out teaching 

reform. Teachers can conveniently use the existing MOOC resources of "famous 

schools + famous teachers + famous courses" to provide students with high-quality 

pre-course learning and classroom training according to classroom needs, thus, the 

MOOC-based education model creates a lot of opportunities for teaching and learning 

in different disciplines (Martin, 2012).  

In summary, due to different research perspectives and theoretical bases, no 

uniform definition of flipped classroom has been given by the academic community. 

Integrating the views of domestic and foreign scholars, this study considers the 

flipped classroom as a reverse-order innovation to traditional classroom teaching. 

Based on information technology support, a mixture of online and offline teaching is 

used, in which students learn new knowledge through online video resources (e.g. 

MOOCs) before class, internalize and reinforce knowledge through exercises and 

discussions during class, and expand their knowledge after class. This reform of the 

teaching model and teaching process provides the premise for more flexible and 
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independent learning for students and creates more possibilities for internalizing 

knowledge. 

On the basis of sorting out the concept and connotation of flipped classroom, 

the following will provide an in-depth review of the concept, connotation and 

research progress of satisfaction in higher education based on the American customer 

satisfaction theory. And based on the research results of previous scholars, the factors 

affecting student satisfaction in flipped classroom and the relationship between these 

factors are sorted out in depth. 

 

2.2 Customer Satisfaction Model 

2.2.1 Introduction of Customer Satisfaction Model 

1)  Swedish Customer Satisfaction Barometer (SCSB) 

SCSB model is the first nationwide customer satisfaction index model 

established. the study introduced the concept of Customer Satisfaction Elasticity 

(CSE). Customer Satisfaction Elasticity refers to the sensitivity of customer loyalty to 

customer satisfaction, i.e., how many percentage points customer loyalty will increase 

if customer satisfaction increases by - percentage points, so that the impact of 

different levels of customer satisfaction on customer loyalty and its non-linear 

relationship can be studied from a quantitative perspective. Customer satisfaction has 

two antecedent variables: customer's perceived value of the product/service; 

customer's expectation of the product/service, and the outcome variables are customer 

complaints and customer loyalty, and loyalty is the dependent variable in the model, 

which is a measure of customer retention and corporate profitability. These implicit 

variables (latent Variable. LV) are indirectly measured by the explicit variables 

(Manifest Variable. MV), as shown in Figure 2.1. 
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Figure 2.1  Swedish Customer Satisfaction Model (SCSB) 

 

According to the research related to Swedish customer satisfaction 

(SCSB), the switching cost of customers from one company to another is relatively 

high in monopolistic industries (such as postal, telephone, insurance, etc.), therefore, 

the elasticity of customer satisfaction is small, and the impact on customer loyalty is 

small; while industries like automobile, food, computer, etc., the switching cost of 

customers is low, the elasticity of customer satisfaction is high, and customer loyalty 

is influenced by customer the influence of customer satisfaction is larger. 

The SCSB model has been questioned in practice: the influence of 

value perception on satisfaction is inevitable. But which aspect is more important, the 

value factor compared with the quality factor? Since customers' quality perceptions 

vary for different products and services, how should the quality perception variable be 

measured if it is included in the model? And so on. 

For these reasons, scholars have further developed and modified the 

SCSB model. According to Deming (1986) and Juran and Gryna (1988), quality 

perception consists of two main components: the degree to which the product/service 

satisfies the customer's needs (customization) and the degree to which the satisfaction 

is reliable (reliability), and quality perception can be measured by each of these two 

aspects. Fornell et al. (1996) argued that perceived quality can provide important 

information and can be incorporated into models to compare the extent to which 

quality and value factors contribute to satisfaction. At the same time, the link between 

them can be tested. 
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2)  American Customer Satisfaction Index (ACSI) 

The American Customer Satisfaction Index (ACSI) is a customer 

satisfaction index model based on the Swedish Customer Satisfaction Barometer 

(SCSB) developed by Fornell et al. (1996) 

Fornell et al. (1996) made some modifications based on the results of 

the SCSB model, they separated quality perception from value perception and added 

three quality perception questions to the survey; in 1996, quality perception was 

further divided into product quality perception and service quality perception; in 

addition, "expectation of meeting customer needs" and "reliability" were added to the 

ACSI survey to measure customer expectations together with the original "overall 

expectation". In addition, "expectation of meeting customer needs" and "reliability" 

were added to the ACSI survey to measure customer expectations together with the 

original "overall expectation". Finally, a structural relationship model consisting of 

six structural variables was obtained, as shown in Figure 2.2. 

 

 

Figure 2.2  American Customer Satisfaction Index (ACSI) Model 

 

In the model, customer satisfaction is the target variable most 

ultimately sought, expected quality, perceived quality and perceived value are the 

cause variables of customer satisfaction, and customer complaints and customer 

loyalty are the outcome variables of customer satisfaction. It scientifically uses the 

customer's consumption cognitive process and places overall satisfaction in an 

interactive causal system of mutual influence and interconnection. It can explain the 

relationship between consumption passage and overall satisfaction, and can point out 

the results brought by the satisfaction level, thus giving the characteristic of forward 
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expectation to overall satisfaction. the greatest recognized advantage of the ACSI 

model is that it can be compared across industries and has become a barometer of the 

U.S. economy. 

3)  Key Concepts of ACSI 

Customer Expectations (CE) is the consumer's assessment of the 

quality of a product or service before it is purchased and used. There are three 

observed variables that affect customer expectations: product customization (product 

meets individual specific needs) expectations, product reliability expectations, and 

overall product quality expectations. 

Perceived Quality (PQ) refers to the user's actual perception of the 

quality of a product or service after using it, including the perception of product 

customization, i.e., the degree to which it meets the individual's specific needs, the 

perception of product reliability, and the perception of the overall quality of the 

product.  

Perceived Value (PV) is a subjective feeling that consumers have about 

the benefits they receive after combining the quality and price of a product or 

service." Perception of quality at a given price" and "Perception of price at a given 

quality" are the observed variables of perceived value. Consumer perception of 

quality at a given price refers to the perceived value of a product or service by 

evaluating its quality based on the price paid by the customer for the product or 

service. 

Customer Satisfaction (CS) is the final customer satisfaction index 

obtained through econometric conversion. ACSI selects three observation variables in 

the construction of customer satisfaction: the difference between actual feeling and 

expected quality, the difference between actual feeling and ideal product, and overall 

satisfaction. the degree of customer satisfaction depends on the comparison between 

the actual feeling and the desired quality. At the same time, the comparison between 

the actual feeling of the customer and the ideal product in the customer's mind has an 

impact on customer satisfaction, and the smaller the gap, the higher the customer 

satisfaction. 

Customer Complaints (CC) the formal or informal complaints of 

customers are the only observed variables that determine the structural variables of 
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customer complaints. By counting the number of formal or informal complaints from 

customers, the value of the structural variable of customer complaints can be 

obtained. 

Customer Loyalty (CL) is the final dependent variable in the model. 

the model has two observed variables: The likelihood of repeat purchases and the 

ability to tolerate price changes. If a customer is satisfied with a product or service, he 

or she will develop some degree of loyalty, which will manifest itself in repeat 

purchases of the product or service, or in recommendations to other customers. 

 

2.2.2 Application of ACSI in Higher Education 

The ACSI model explains several antecedents and consequences of people's 

overall satisfaction with specific products and services, and because many constructs 

are used to capture aspects of the customer experience, many studies have applied the 

index to measure customer satisfaction across industries and between organizations 

within industries (Dow et al., 2006; Fornell et al., 1996; Serenko, 2011). the model 

has been extended and applied to the field of educational services, and it has become 

trendy to apply the ACSI model to higher education in Europe and the United States. 

Scholars have demonstrated the effectiveness of applying ACSI in educational 

settings (Osman et al., 2017; Serenko, 2011; Zhang et al., 2016). 

Student satisfaction is an important reference indicator for conducting quality 

evaluation and monitoring of education. One of the main directions of academic 

research on student satisfaction is to establish its antecedents and consequences. 

Regarding antecedents, a number of personal characteristics and 

environmental factors that influence student satisfaction (SS) and development have 

been proposed. 1) Personal characteristics include age (Alves, 2010), gender (Alves, 

2010; Drew & Work, 1998)) and grade (Centra & Rock, 1971), among others. For 

example, female students may be less satisfied than male students; gender has little 

effect on students' perceived value as they age; however, differences in majors can 

make a difference in perceived value, with law students feeling greater value in their 

education and art and literature students feeling less value in higher education. In 

addition, self-efficacy and learner expectations are very important antecedent 

variables. Wu et al. (2010) used social cognitive theory to examine important 
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antecedents affecting student satisfaction using a blended e-learning system (BELS), 

and the empirical results showed that students’ computer self-efficacy, and 

performance expectations were the key personal that had a significant impact on 

students' student satisfaction traits. 2) Environmental factors include college image, 

quality of school services, facilities, library, and recreation (Helgesen & Nesset, 2007; 

Navarro et al., 2005; Wu & Xue, 2007); interaction and learning atmosphere, and 

teachers' contribution to students' learning process (Wu et al., 2010) significantly 

influence Student satisfaction. In recent years, a series of investigations have been 

conducted on environmental factors in new educational models, such as online 

learning (Brown & Mazzarol, 2009; Karatas & Simsek, 2009). Johnston et al. (2005) 

noted that college students' satisfaction with online courses is a complex construct 

that can be evaluated by the level of interaction with the instructor, timely feedback, 

course management methods, assignment relevance, clarity of communication, access 

to resources, technical support, and opportunities for peer-to-peer interaction, and that 

lack of technical issues and quality of equipment were also problems identified in the 

survey. 

Regarding consequences, for example, student loyalty, tolerance to tuition 

changes, ability to recommend courses and complaining behavior are often important 

outcomes of student satisfaction (SS). Serenko (2011) compared Student Satisfaction 

(SS) with the level of educational services with other private and public services and 

verified that Perceived Quality (PQ) is a very strong predictor of Student Satisfaction 

(SS) and is a key factor influencing SS; financial factors have a negligible effect on 

satisfaction. the most important outcomes of student satisfaction (SS) are perceived 

loyalty and increased course recognition, which are important for increasing loyalty. 

 

2.2.3 The Connotation of Student Satisfaction 

Through a large number of studies on the application of ACSI model in higher 

education, we found that "student satisfaction" has been a hot issue in the field of 

education. With the change of educational environment and educational methods, the 

discussion of the factors influencing "student satisfaction" is constantly being 

updated. the following is a summary of the progress of research on student 

satisfaction and its definition.  
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The seminal publications of Feldman and Newcomb (1969); Pascarella and 

Terenzini (1978) introduced "satisfaction" to the educational context. Subsequently, 

research on student satisfaction has been conducted in the academy. A more 

representative definition of the role of students in higher education is that Franz 

(1998) proposed the students-as-products approach, which considers students as raw 

materials that need to be processed, processed (i.e., educated) and enter the job 

market; students can also be seen as customers waiting for conventional information 

that Students and educators are in a value exchange relationship (Alexander, 2011). 

Students make educational choices by selecting the institutions and programs that best 

meet their individual needs, and students also pay for their education, expect a certain 

level of instructional quality from their schools, and view faculty and staff as primary 

service providers (Halbesleben et al., 2003). Despite the differences in academic 

definitions of the role of students, most scholars consider student satisfaction as a key 

factor in experiences related to reaching educational goals, which is critical to 

academic achievement. (Athiyaman & Adee, 1997; Dean, 1997; Smart, 1987; Suhre 

et al., 2007). Chang and Smith (2008) argued that all educators should study and 

improve student satisfaction and further state that course satisfaction is a key factor in 

improving academic performance and that students who are satisfied are more likely 

to be successful (Chang & Smith, 2008; Moore, 2009). Student satisfaction reflects 

students' positive perceptions of their learning experience and is an important 

indicator of course and student-related outcomes. For example, student satisfaction is 

significantly related to program quality, student enrollment, dropout rates, motivation, 

and academic progress (Suhre et al., 2007; Thurmond, 2003). 

The changes that information technology has brought to higher education 

cannot be ignored. Palmer and Koenig-Lewis (2015) called for emotional factors that 

should be attended to in the study of technology-enhanced environments. Numerous 

scholars have confirmed that student satisfaction is one of the key factors in the 

educational assessment of online courses as it relates to the quality of online courses 

and student performance (Alqurashi, 2019; Kırmızı, 2015; Kuo et al., 2014). the 

subsequent emergence of the flipped classroom as an innovative teaching method that 

blends online education with face-to-face instruction and its satisfaction has been the 

focus of scholarly research in recent years. Sajid et al. (2016) compared the results of 
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a summative assessment of two years before and after to traditional instruction as a 

statistical significance for historical control and found that students expressed 

satisfaction with the effectiveness brought by this new way of learning, with the 

majority of students believing that the flipped classroom model helped with test 

preparation and conceptual clarification and did play a role in previous grade 

comparisons (Chen et al, 2014). Many scholars have a positive attitude towards the 

effectiveness of the flipped classroom reform, stating that the "flipped classroom" has 

contributed to increased student satisfaction and increased student engagement in 

learning, active student-centered learning, inquiry-based learning, and fidelity 

(Çevikbas & Argün, 2017; Chen et al., 2014; Elmaadaway, 2018; Nanclares & 

Rodríguez, 2016; Xiaowen, 2015). However, Missildine et al. (2013), who explored 

the impact of flipped classrooms and innovative learning activities on nursing 

students' academic achievement and satisfaction, found that while new instructional 

technologies combined with interactive classroom activities can improve learning 

outcomes, they do not necessarily increase student satisfaction. Reports indicate that 

dissatisfaction with being assigned to a workgroup due to increased preparation time, 

etc. may negatively impact student satisfaction levels (Missildine et al., 2013; 

Simpson & Richards, 2015). Whillier and Lystad (2015) presented instruction in a 

"flipped classroom" format and evaluated the effectiveness of a flipped classroom in 

an intensive model classroom, where students are responsible for learning content at 

home and are prepared to apply what they have learned to higher-level thinking in a 

tutorial, with the primary outcome indicators being final course grade and satisfaction 

with the course. satisfaction with the course, it was concluded that this particular 

design of the flipped classroom did not add value to the intensive model experience. 

Yilmaz (2017) identified the decline in student satisfaction and motivation as one of 

the common problems in the flipped classroom model. the two-fold nature of the 

above research raises the need for further research in this area. 

Regarding the definition of satisfaction, researchers have elaborated on 

different dimensions, and although there is no one definition that has reached a 

general consensus, the consensus conclusion is that satisfaction is the final state of 

mental processes. Fornell (1992) describesd satisfaction as simply "an overall post 

purchase evaluation. For further clarification, Tse and Wilton (1988) provided a 
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detailed explanation in their definition: "the consumer's response to an assessment of 

the perceived difference between prior expectations (or some performance criterion) 

and the actual performance of the product as perceived after consumption". After 

reviewing and comparing most of the existing definitions in their article "Defining 

Consumer Satisfaction", Giese and Cote (2000) stated that consumer satisfaction can 

be considered as "a response to a specific purchase or consumption-related aspect that 

occurs at a specific point in time. " Scholars have combined the definition of 

consumer satisfaction with the educational context to propose a definition of student 

satisfaction. For example, Elliott and Healy (2001) stated that student satisfaction is a 

short-term attitude that stems from their evaluation of their experience of the 

educational services they receive, and that it is the student's satisfaction and happiness 

with all aspects of the services they receive (Karatas & Simsek, 2009). Chiu et al. 

(2005) considered that satisfaction was the feeling of pleasure or disappointment that 

occurs when a person compares the perceived performance (or outcome) of a product 

with his or her expectations. 

In addition, scholars have pointed out that satisfaction is related to future 

intentions. Oliver's (1980) theory demonstrated a direct and positive relationship 

between satisfaction and future intentions, and indirectly, through satisfaction, on 

attitudes. In the final step of the satisfaction formation process, satisfaction 

determines the intention to visit or not to visit the store in the future (Swan & 

Trawick, 1981). Patterson and Spreng (1997) found a strong correlation between 

satisfaction and repurchase intentions in the context of business-to-business 

professional services. In the field of education, Tran et al. (2014) found that student 

satisfaction with courses was assessable by determining their willingness to attend 

and pay for future distance learning courses. Li (2015) argued that in a flipped 

classroom context, satisfaction is expressed as whether students enjoy the flipped 

classroom, whether they can actively participate in the flipped classroom instruction 

and whether they are willing to continue with the flipped classroom learning. 

What factors have an impact on student satisfaction is a focus of academic 

research. Research has found that there are many factors that influence student 

satisfaction. the technological environment in online and face-to-face classrooms, 

including system functionality and content features (online discussions, instructional 
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and technical support, technology features, activities, materials, etc.); and secondly, 

the social environment, including interaction and learning climate (interaction, 

feedback, student and instructor behavioral knowledge and skills, etc.); student 

expectations, learning styles, and self-efficacy are also important factors influencing 

satisfaction; in addition, academic department, university image, quality of school 

services, and facilities are also related to student satisfaction. (Brown & Mazzarol, 

2009; Helgesen & Nesset, 2007; Karatas & Simsek, 2009; Navarro et al. 2005). 

In summary, student satisfaction in this study mainly refers to students' 

learning satisfaction with the flipped course, which is the psychological perception 

and attitude towards the flipped classroom course resources, teaching activity design, 

learning environment, interaction and communication, and learning support, etc. It is 

a subjective evaluation of students' satisfaction with the learning objectives achieved 

in the learning process, and it is influenced by a variety of factors. Key measures of 

student satisfaction include the extent to which the learning outcome fulfills 

motivations, needs, and expectations; whether the learning process is enjoyable for 

the learner; and whether the learner is willing to continue using the learning modality. 

 

2.2.4 Summary of this Section 

Overall, there are two outstanding advantages of using the ACSI for student 

satisfaction. First, it is a causal model that can be used to identify variables that 

students support as antecedents, such as student perceptions of the quality and value 

of the course, and its consequences, such as student loyalty. the second benefit of 

applying the ACSI is that it can measure satisfaction and compare it to satisfaction in 

other institutions and even other service areas. 

Applying ACSI in the flipped classroom setting explored in this study can 

reveal the factors that contribute to student satisfaction in this instructional model and 

can help scholars understand the main outcomes of student satisfaction. In this paper, 

the ACSI model of perceived quality and perceived value was chosen to investigate 

the relationship between their effects on student satisfaction, where perceived quality 

is how learners actually feel about the quality of the course after experiencing flipped 

classroom learning, and perceived value is the overall evaluation and perception of 

students' engagement and gains in the flipped classroom by comparing it to the 
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traditional classroom. the relationship between perceived quality and perceived value 

on student satisfaction in the flipped classroom context, and the relationship between 

each characteristic variable of the flipped classroom and perceived quality and 

perceived value, are further elaborated below. 

 

2.3 Study of the Effects of Perceived Quality and Perceived Value on 

Satisfaction………………………… 

Perceived quality is the direct personal quality perception of the learning 

environment or learning experience, and is the actual perception of students' learning 

experiences in different settings (Zhai et al., 2017). Perceived value is generally 

defined as the perceived assessment of "the amount of revenue versus cost". Chiu et al 

(2005) argued that perceived value is the amount of "income" that learners receive in 

the classroom in terms of improved knowledge and skills, and time savings. In 

addition, Zhou (2018) suggested that perceived value is the learner's perception by 

comparing the traditional classroom with the time and effort he or she has put in, and 

how it will help him or her in future learning and work. 

Several studies have shown that perceived quality and perceived value are 

important independent variables of satisfaction (Chiu et al., 2005; Lee, 2006; Roca et 

al., 2006; Serenko, 2011; Zhai et al., 2017). Chinese scholars Zhai et al. (2015) argued 

that perceived quality in teaching is a judgment derived from a continuous experience 

of learners about the teaching and learning process, and that the quality of platform 

interaction and online classroom quality have a significant impact on learner 

satisfaction. Chiu et al. (2005) elucidated the Expectation Disconfirmation Theory 

(EDT) model of persistence in an e-learning context, the impact of perceived quality 

and value on user satisfaction and sustained intention, and the role of usability, quality 

and value in the process of satisfaction formation. the findings of Roca et al. (2006) 

further clarified that in an e-learning environment, users are more concerned with how 

the e-learning system provides information and how it makes them more efficient in 

their tasks. Zhai and Lin (2014) empirically demonstrated that learner satisfaction in 

flipped classroom learning is influenced and evaluated by learner expectations, 

perceived quality, and perceived value using a university English course as a sample 
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of instruction. Zhai et al. (2017) further investigated the influencing factors and 

driving mechanisms of students' perceptions of the flipped environment by arguing 

that perceived quality and perceived value are two important mediating variables that 

affect student satisfaction. Perceived quality and perceived value are antecedent 

variables of student satisfaction: the former is how students actually feel about the 

learning process, and the latter refers to whether the time and effort students put in is 

worth it compared to the efficiency of instruction and learning outcomes. In terms of 

perceived value affecting satisfaction, a study by Mclaughlin et al. (2014) noted that 

as student participation in the flipped classroom increased, class attendance, student 

learning, and perceived value of the model increased, which in turn could lead to 

increased learning and improved outcomes. Afzal and Masroor (2019) studied on 

medical students found that the flipped classroom model of instruction had no 

significant effect on their final exam scores, but students' perceived value and 

acceptability increased. 

Thus, perceived quality is an important source of student learning satisfaction; 

students form perceptions about the quality of the classroom and when these 

perceptions are confirmed, they develop a sense of satisfaction or dissatisfaction. 

Second, students assess their perceptions through the time and effort they spend on 

teaching activities and the results they achieve. Perceived value is a direct prerequisite 

for satisfaction (Chiu et al., 2005), and numerous studies have shown that perceived 

quality and perceived value are important determinants of student satisfaction and 

persistence of intention. Combining the findings of previous studies and the research 

questions in this paper, in this paper, students' perceived quality is the actual 

perception of the quality of the course after experiencing flipped classroom learning, 

covering the experience of using the e-learning platform, the interactive evaluation of 

the face-to-face classroom, and the comprehensive evaluation of the support work 

from the instructor level, such as instructional design and learning material provision. 

Perceived value is the overall evaluation of the cost (time, effort, etc.) and income 

(perceived learning efficiency and usefulness) of the flipped classroom by students 

after comparing the flipped classroom with the traditional classroom. As students are 

sensitive to the input and output of a new teaching model, how students' perceived 
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quality and perceived value affect student satisfaction in the flipped classroom is one 

of the research questions in this paper. 

In addition, further exploring the factors influencing students' perceived 

quality and perceived value of flipped classroom teaching will help to improve 

teaching in a more targeted way and increase student satisfaction. Further literature 

analysis and review of how the perceived quality and perceived value are influenced 

by the pre-class learning platform, the interactive atmosphere during the class, and the 

support provided by the instructor in the course will be combined with the features of 

the flipped classroom in the following. 

 

2.3.1 Impact of Perceived Usefulness and Perceived Ease of use on 

Perceived Quality and Perceived Value 

The flipped classroom explored in this paper is an evolving active learning 

approach based on an information technology context where the delivery of learning 

content takes place primarily outside the classroom through information technology. 

In the flipped classroom learning model, online learning is an essential precursor, and 

thus the experience and evaluation of using the online learning platform directly 

determines students' learning attitudes and behaviors. Previous studies have shown 

that the Technology Acceptance Model (TAM) is the primary model for flipped 

instruction to explore learners' perceptions of technology acceptance compared to 

traditional pedagogy (Ajayi et al., 2017; Haghighi et al., 2019; Hsieh et al., 2016; 

Khlaisang et al., 2021; Tsai et al., 2015), researchers have mostly used perceptual 

usefulness and ease of use to measure perception for online learning systems. 

Davis (1989) stated that perceived usefulness refers to the extent to which 

users subjectively perceive that a particular system improves their performance when 

they use it, and perceived ease of use refers to the extent to which users perceive that 

it saves them time and effort when they use a particular system. In studying the 

impact of perceived usefulness and perceived ease of use on perceived quality, 

scholars have found that the fluency of the e-learning platform, the interface of the 

learning platform, and the quality of the instructional videos directly determine the 

effectiveness of the flipped classroom. For example, a study by Roca et al. (2006) 

pointed out that information quality is an important factor affecting user satisfaction. 
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E-learning systems should provide more information to meet users' needs. When e-

learners believe that e-learning systems can provide useful information for their work, 

they are more interested in using e-learning systems, thus increasing their satisfaction. 

In an online learning environment, Chiu et al. (2005) argued that the relationship 

between the role of online learning and perceived quality is mainly measured through 

the ease of use of information systems, the usefulness of information technology, and 

the interactivity of face-to-face classes. Perceived usefulness and perceived ease of 

use are considered to be the main factors influencing the intention to use a computer, 

with Davis (1989) indicating that perceived usefulness is the determining factor and 

perceived ease of use is an important secondary determinant. In a subsequent study 

for online learning systems, Lee (2006) empirically demonstrated through the results 

of TAM in the application of E-LEARNING that: course attributes have a negative 

significant effect on perceived usefulness and content quality has a significant effect 

on perceived usefulness; and pointed out that the development of ELS (E-Learning 

System) should be based on perceived usefulness, perceived the development of ELS 

(E-Learning System) should target changes in perceived usefulness, perceived ease of 

use, and perceived network externalities, and that richer and regularly updated content 

on the online system would make students perceive the content on ELS as useful, 

which in turn would affect their learning performance. Not surprisingly, perceived 

usefulness and information quality are critical to the success of an e-learning system 

(Roca et al., 2006). Moreover, all other things being equal, an application that is 

perceived to be easier to use than another is more likely to be accepted by users 

(Davis, 1989), so it is necessary to build an e-learning system with a modern interface 

and friendly screens to influence users' continued willingness to use it, and the 

perceived ease of use of the system is also a determinant of perceived quality (Roca et 

al, 2006). Of course, scholars have also found that: perceived usefulness in use than 

perceived ease of use (Davis, 1989; Devaraj et al., 2002; Karahanna & Straub, 1999). 

Roca et al. (2006) was consistent with previous studies which found that perceived 

usefulness had the most significant effect on satisfaction, suggesting that users' beliefs 

about usefulness were the determining antecedents of their perceptions of satisfaction; 

perceived usefulness, information quality, and confirmation had a much stronger 

effect on satisfaction than service quality, system quality, perceived ease of use, and 
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cognitive absorption. Mohammadi (2015) explored the effects of system usefulness, 

ease of use, and information quality on learners' intention to use and satisfaction. For 

the evaluation of attitudes and perceptions of usage of MOOCs, several scholars also 

confirmed that perceived ease of use and perceived usefulness have a significant 

positive effect on the willingness of MOOC usage behavior (Al-Adwan, 2020; 

Hakami, 2018; Han et al., 2016). In a study on the effect of perceived usefulness and 

perceived ease of use on perceived value, Zhai et al. (2017) noted that the perceived 

usefulness of online courses is related to the perceived content of the course and the 

dimension of using the online course makes individuals feel economical in managing 

it, both of which affect their perceived efficiency in learning online courses. While the 

study by Yu et al. (2017) exhaustively explored the role of perceived value on 

individuals throughout the media tablet adoption process and found that perceived 

usefulness was the strongest determinant of willingness to adopt through perceived 

value. 

Summarizing the above literature and research findings, it is clear that, 

perceived ease of use, and perceived usefulness are important variables that influence 

students' perceived quality and perceived value of online learning systems, and both 

have a significant impact on students' behavioral attitudes towards using online 

learning systems and resources and their willingness to continue using flipped 

classrooms (Ajayi et al., 2017). In this study, the prerequisite learning component of 

the flipped classroom is mainly delivered through online technology platforms to 

achieve course content, and both dimensions, online courses and interactive 

platforms, are necessarily dependent on IT support. Therefore, based on combing the 

literature and previous scholars' research results, combined with the characteristics of 

the flipped classroom, this paper will focus on the effects of perceived usefulness and 

perceived ease of use on the perceived quality and perceived value of the flipped 

classroom online learning platform to verify the impact of these factors on flipped 

classroom student satisfaction. 
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2.3.2 Impact of Interaction and Teacher Support on Perceived Quality 

and Perceived Value 

In addition to students' perceptions of the quality and value of the flipped 

classroom online learning platform as a determinant, students make more quality 

evaluations and perceived value based on their learning process experience and 

learning outcomes. 

The study by Alten et al. (2019) clearly stated that flipped classrooms do not 

imply reduced face-to-face time compared to traditional classrooms, as students in 

flipped classrooms without reduced face-to-face time perform much better. In a 

previous study, Chiu et al. (2005) suggested that interactivity measures in face-to-face 

classrooms reflect the relationship between the role of online courses and perceived 

quality, and Serenko (2011) further stated that students form an opinion on the degree 

of interaction with the instructor, timely feedback, course management methods, 

assignment relevance, clarity of communication, access to resources, and 

opportunities for peer-to-peer interaction satisfaction ratings of online courses, and all 

of the above antecedent elements are related to the general structure of perceived 

quality of education. Li (2015) argued that five key factors such as course features, 

instructional design, student-teacher interaction, e-learning platforms, and learning 

resources influence students' perceived quality. Gameel and Bahaa's (2017) findings 

suggest that aspects of teaching and learning and interaction with learner content are 

equally important satisfaction factors, and that learning climate and interactive 

behaviors are positively correlated with blended learning student acceptance (Du, & 

Chun, 2017). Notably, flipped classroom learning creates a hybrid environment that 

facilitates face-to-face and online learning between large and small groups, self-

directed learning, and personal communication between teachers and students (Sari et 

al., 2017), and system functionality, content features, interaction, and learning climate 

are major determinants of students' attitudes toward blended learning approaches (Wu 

et al., 2010). It is clear that the interactivity of face-to-face classrooms in flipped 

classrooms is closely related to promoting teaching quality. In addition, Li and Guo 

(2019) focused on the influence of students' engagement and interactive behaviors in 

MOOC classrooms on their learning interests based on the value co-creation theory 

perspective and verified the mediating role of perceived value. the study pointed out 
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that under the value co-creation model, knowledge sharing and teacher-student 

relationship can effectively lead students to engage in interactions and stimulate 

learning interest. Westerlaken et al. (2019) argued that blended learning has the 

potential to stimulate effective learning and promote high-quality education. Because 

online platforms, compared to traditional textbook assignments, offer not only web 

lectures and readings, but also interactive assignments and collaborative learning, this 

online social interaction increases the perception of value through mutual 

collaboration and interaction. It is evident that interactivity is closely related to 

promoting students' perception of value in the course. 

Bergmann and Sams (2013) mentioned that the flipped classroom is not 

simply the use of online videos to deliver learning content outside the classroom, but 

rather the interaction between students, learning materials and meaningful learning 

activities. According to Egbert et al. (2014), the question that teachers need to ask 

themselves in shifting from a teacher-centered to a student-centered learning process 

is not whether they are using a flipped classroom pedagogy, but how they can help 

students engage in an active learning approach that actively involves them in the 

learning process by fostering student autonomy and independence. Gu et al. (2010) 

argued that appropriate and timely learning support is a key factor in ensuring the 

quality of distance learning. In this context, learning support refers to all the resources 

available to learners in the learning process, including materials, learning 

communities, instructors, and media technologies, to achieve experiential learning 

goals. Elfanagely et al. (2020) clearly stated that the perceived value of learning 

materials by students may have an impact on learning and long-term memory. 

Furthermore, Limniou et al. (2017) state that support from the teacher includes three 

key elements: the teacher's contribution to students' learning activities and processes, 

the learning materials provided to students by the teacher, and the selection of 

learning activities and learning resources emphasizes the great pedagogical value of 

supporting interactions inside and outside the classroom. An earlier study by Yair and 

Levy (2008) revealed the key value factors of online learning activities to examine 

issues related to the perceived value of learners. Limniou et al. (2017) also noted that 

simply incorporating technology into the teaching and learning process may increase 

student satisfaction, but this may not be sufficient to improve the learning process of 
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students. Teachers should act as facilitators and be primarily responsible for designing 

learning activities and learning materials that stimulate students' curiosity and 

motivation. In addition, teachers guide students to acquire knowledge based on 

previous experiences and engage them in the learning process to help them develop 

higher-level skills. Cui et al. (2017) also noted that students who feel more teacher 

enthusiasm may feel more autonomy support and task value, thus reducing students' 

classroom boredom. the mediating role of students' perceptions of autonomy support 

and task value between teacher enthusiasm and classroom boredom. 

Based on the aforementioned analysis of the definition of flipped classroom 

and through the above literature combing the author further found that the flipped 

classroom contains key features such as online learning, face-to-face classroom 

interactivity, and teacher support. Therefore, in this study, students' perceived quality 

is the actual perception of the quality of the course after the learners have experienced 

flipped classroom learning, covering the experience of using the online learning 

platform, the interactive evaluation of the face-to-face classroom, and the 

comprehensive quality evaluation of the support work from the instructor level, such 

as instructional design and learning material provision. Perceived value, on the other 

hand, is the students' evaluation of the above flipped classroom characteristic 

variables in terms of their perceived effectiveness in improving their own learning. 

Interactivity is the evaluation of how much students interact with their peers and 

teachers in the flipped classroom; teacher support is the support and assistance 

provided by teachers to students' learning activities and processes, such as providing 

students with learning resources, designing learning activities, and creating interaction 

inside and outside the classroom. Therefore, the four variables of perceived 

usefulness, perceived ease of use, interactivity, and teacher support are used to 

explore the relationship between their effects on perceived quality and perceived 

value when constructing the model structure of this study. 

 

2.3.3 Summary of this Section 

In this paper, the perceived usefulness and perceived ease of use of the TAM 

model are used as the characteristics of the online learning platform for flipped 

classrooms to explore their effects on students' perceived quality and perceived value 
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of adopting the online learning platform. We also include interactivity and teacher 

support factors as typical characteristics of flipped classrooms and further investigate 

their relationships with perceived quality and perceived value. This is in view of the 

fact that the flipped classroom model includes the characteristics of online learning 

mixed with offline face-to-face discussions, the ACSI model is applied in the flipped 

classroom context to dimensionally expand the study on the factors influencing 

student satisfaction in order to comprehensively and comprehensively understand 

students' overall quality perceptions of the flipped classroom as well as students' value 

recognition of the model and the mechanisms influencing the final student 

satisfaction.  

 

2.4 Self-efficacy Theory 

2.4.1 Overview of Self-efficacy Theory 

Albert Bandura, the founder of social learning theory, developed the self-

efficacy theory from a sociological perspective to explain the causes of motivation in 

a given situation. the concept of self-efficacy, or "the degree to which people feel 

confident that they can use the skills they have to perform a task," was developed by 

Bandura in his 1977 paper Self-Efficacy: A Comprehensive Theory of Behavioral 

Change. Specifically, self-efficacy is a presumption and self-judgment of an 

individual's ability to perform a behavior and how well he or she can do it. Bandura 

(1997) argued that the need for competence and skills varies across activity domains 

because of the differences between them. Individuals' self-efficacy is different in 

different domains. Thus, there is no universal self-efficacy; all are explored in relation 

to the self-efficacy associated with specific domains. Therefore, in conjunction with 

the research area of this paper, previous research will be sorted out around perceived 

academic self-efficacy. 

Academic self-efficacy is an individual's belief in learning ability, an 

evaluation of the learner's confidence in his or her ability or skill to perform a learning 

task, and an individual's subjective judgment of his or her learning behavior and 

academic performance, which is a manifestation of self-efficacy in the learning 

domain. Numerous studies have confirmed that learning self-efficacy is an important 
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variable influencing students' academic performance (Gaetana et al., 2016; Lee, 2006; 

Payne et al; Uzuntiryaki-Kondakci & Senay, 2015; Vandewalle et al., 2001). Artino 

and Mccoach (2008) developed instruments for measuring perceived task value and 

learning self-efficacy in the context of self-paced, online training, validating that task 

value and self-efficacy are significant predictors of students' ability to self-regulate 

learning and academic performance in both traditional and online settings. In 

exploring the relationship between self-efficacy and online learning environments, 

Alqurashi (2016) found that computer self-efficacy had a significant effect on 

students' satisfaction with the online environment and their willingness to take online 

courses in the future; online self-efficacy predicted students' academic performance 

and satisfaction with online learning; learning management self-efficacy had no but 

had an impact on hybrid courses. 

In recent years, scholars have increasingly focused on research on the 

relationship between flipped classroom pedagogy and self-efficacy. Chou (2018) 

explored the effect of the flipped classroom model on computer auditing learning self-

efficacy and satisfaction in found that the flipped classroom instructional approach 

was significantly and positively related to computer auditing self-efficacy, and that 

the flipped classroom instructional approach was effective in improving computer 

auditing learning outcomes. In addition, the results of the study also showed that there 

was a significant positive relationship between computer auditing self-efficacy and 

satisfaction with instruction. Bouwmeester et al. (2019) showed that students' self-

efficacy was higher due to flipped classroom instruction that required less time to 

prepare for final exams, which was related to students' stress and burnout. However, 

in long-term measures, students' knowledge retention and self-efficacy results were 

similar in traditional and flipped classrooms. Croy et al. (2020) showed a positive 

relationship between flipped learning methods and self-efficacy. However, anxiety 

can reduce self-efficacy. This study concluded that the flipped approach could 

counteract the anxiety-inducing effect and thus maintain self-efficacy. (Lin et al., 

2019) A comparative assessment of a dance course using a combination of mobile 

peer assessment and flipped classroom with a traditional flipped classroom found that 

students using the combined mobile peer assessment and flipped learning method had 

better dance skills, but in terms of self-efficacy, students with the traditional flipped 
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learning method outperformed those using the new method and the traditional 

teaching method. students. In terms of student satisfaction, the traditional flipped 

learning approach outperformed the traditional teaching approach. Lin (2021) 

identified self-efficacy as a determinant that influences learners' self-regulatory 

behaviors, processes, and online educational experiences (e.g., acceptance, 

persistence, or satisfaction). During the COVID-19 pandemic, students' self-efficacy 

for online learning may have declined because the sudden change to adopt emergency 

online learning without adequate preparation negatively impacted their cognitive 

engagement. 

In summary, self-efficacy has a significant impact on individual behavior, and 

academic self-efficacy is critical to improving student performance. the research 

context of self-efficacy has changed as information technology has been deeply 

integrated into higher education teaching and learning. the relationship between the 

flipped classroom model and self-efficacy varies with the changing teaching 

environment. How self-efficacy affects student satisfaction in the flipped classroom 

model and how it affects student satisfaction is one of the topics explored in this 

paper. 

 

2.4.2 Impact of Self-efficacy on Student Satisfaction 

The impact of learners' own factors and personal traits on academic 

performance and satisfaction is often a hot topic of academic discussion. These traits 

include, among others, psychological factors, learning expectations, motivation, 

learning styles, and self-efficacy (Bandura, 1997; Diep et al., 2017; Serenko, 2011; 

Uzuntiryaki-Kondakci & Senay, 2015). Prior research provides substantial evidence 

to support that self-efficacy beliefs have a direct impact on student satisfaction. For 

example, in Kim and Lee's (2014) study exploring the effects of self-recovery and 

self-efficacy on nursing student satisfaction, it was empirically demonstrated that 

college students' self-recovery, self-efficacy, and satisfaction were significantly and 

positively correlated. Optimism in terms of social self-efficacy was a significant 

predictor of major career satisfaction. Fernando et al. (2017) examined the 

relationship between academic self-efficacy, students' expectation value beliefs, 

satisfaction with the teaching and learning process, and academic performance. the 
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motivational underlying processes by which students' academic self-efficacy 

influences student achievement and satisfaction were identified. However, when 

examining the differences between the two teaching methods of the flipped learning 

approach and the traditional lecture approach on self-efficacy, instructional presence, 

course satisfaction, self-evaluation behaviors, and academic achievement, it was 

found that teaching presentation scores, course satisfaction, learners' self-evaluation, 

and performance on midterm and final exams were significantly higher in the flipped 

classroom than in the traditional classroom for both teaching methods, but self-

efficacy did not significantly differences. 

 

2.4.3 Summary of this Section 

In summary, the positive relationship between self-efficacy on academic 

performance and student satisfaction has been empirically demonstrated by most 

studies, but further research is needed on self-efficacy on satisfaction in the flipped 

classroom model, especially to understand how and why self-efficacy affects student 

satisfaction and to explore the mechanism of self-efficacy's role with student 

satisfaction. Therefore, this study introduces self-efficacy as a moderating variable at 

the level of the aforementioned role relationship between perceived quality, perceived 

value, and student satisfaction, in an attempt to verify whether self-efficacy has a 

moderating relationship between perceived quality and student satisfaction, and 

perceived value and student satisfaction under the new teaching approach. 

 

2.5 Knowledge Management Theory 

2.5.1 Overview of Knowledge Management Theories 

Drucker (1960), an American professor of management, first introduced the 

concepts of "knowledge worker" and "knowledge management" in 1960. Drucker 

believed that we are living in a knowledge society, in which the most basic economic 

resources are no longer capital, natural resources and labor, but knowledge, in which 

knowledge workers play a major role. In the 1990s, Thomas H. Davenport, a 

professor of information systems management at Boston University, proposed the 

two-stage theory of knowledge management and the knowledge management model 
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(Davenport, 1994), which made a pioneering contribution to the aspect of knowledge 

management systems and the engineering practice of knowledge management and 

became the main theory guiding the practice of knowledge management. In 1995, 

Japanese management Professors Ikujiro Nonakaand Hirotaka Takeuchi published 

The Knowledge-creating Company, which challenged the view that the research at 

that time had one-sidedly emphasized technology management and neglected implicit 

knowledge. This book challenged the viewpoint that research at that time had 

emphasized technology management to the neglect of tacit knowledge, and 

systematically discussed the distinction between exogenous and tacit knowledge 

(Nonaka & Takeuchi, 1995), which brought increasing attention to the creativity of 

knowledge and provided an effective way for the academic community to utilize 

knowledge innovation. In the early 1990s, the Swedish entrepreneur and business 

analyst Dr. Karl-Erik Svei by in traduced the theoretical study of knowledge 

management to the concrete practice of business management, further emphasizing 

the important role of tacit knowledge and pointing out the irreplaceability of 

individual knowledge (Sveiby, 1997). 

Later, some scholars applied knowledge management theory to classroom 

teaching in colleges and universities, and knowledge management activities from 

knowledge acquisition, storage, and then sharing and reuse will be carried out 

throughout students' course learning, and the whole application process prompts 

subjective knowledge acquired through personal interaction and empirical knowledge 

collected during the learning process to form an environment and culture of 

knowledge collaboration, sharing, and discovery, which has a profound impact on 

students' learning efficiency, the quality of classroom instruction, and the 

development of teachers and students (Han Rui & Cao Dan, 2017; Phoha, 2001; 

Pinto, 2014). 

In this paper, we focus on understanding the concept of knowledge sharing 

from the perspective of knowledge management theory, analyze the current status of 

research on knowledge sharing on student satisfaction in higher education, and further 

clarify the relationship between the role of knowledge sharing on student satisfaction 

and related variables in the flipped classroom teaching model. 
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2.5.2 Conceptual Definition of Knowledge Sharing 

Knowledge as a key organizational resource is gaining more and more 

attention. With the development of knowledge-based economy, knowledge 

management theory has emerged and also led to the development of knowledge 

sharing research. the result of society's transition from the industrial age to the 

knowledge age has left room for the creation, collection, and use of knowledge 

(Gagnon et al., 2015). Knowledge is seen as an important way that can fundamentally 

improve organizational competitiveness, promote research performance, and provide 

sustainable competitive advantage (Fossa & Pedersenb, 2002). Knowledge 

management processes include knowledge creation, acquisition, storage, 

dissemination, and application, while knowledge sharing behavior is an important 

area of research in knowledge management theory (Bharadwaj et al., 2015). 

Before defining knowledge sharing, it is important to first present an 

understanding about knowledge. Nonaka (1994) argued that knowledge is 

information-based and justified by one's beliefs. Information is primarily descriptive 

and somewhat objective, whereas knowledge is experience-based and more 

subjective. Individuals acquire and create knowledge as they identify problems and 

solve them (Jackson et al., 2006). Other researchers have argued that all information 

is considered knowledge, but knowledge is more than just information, i.e., 

knowledge includes both information and know-how (Alavi & Leidner, 2001; Bartol 

& Srivastava, 2002; Kogut & Zander, 1992; Zander & Kogut, 1995). Bartol and 

Srivastava (2002) further state that knowledge is information processed by individuals 

and includes ideas, facts, expertise, and judgments related to individual, team, and 

organizational performance. the view adopted in this paper is that knowledge is 

considered to be a product of learning. Knowledge can be understood as a result of 

experience through perception or as a result of thinking and reasoning and is stored in 

memory (Wang & Noe, 2010). 

As a knowledge-centered activity, knowledge sharing is a fundamental means 

for employees to promote knowledge application, innovation, and ultimately, 

organizational competitive advantage (Jackson et al., 2006). the idea of knowledge 

sharing originated from Teece, an American scholar, who introduced the concept of 

knowledge transfer in the process of exploring American multinational enterprises in 
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1977. Teece (1977) argued that international transfer of technology could help firms 

accumulate valuable knowledge and promote technology diffusion, thereby narrowing 

the technology gap between regions. the first introduction of the concept of 

knowledge transfer opened the door to scholars' research in the field of knowledge 

management, and knowledge sharing, as a key aspect of knowledge management, has 

attracted the attention of scholars from various countries. Due to different research 

periods, research perspectives and specific processes, the conceptual study of 

knowledge sharing has shown diverse characteristics. This paper broadly summarizes 

the connotation of knowledge sharing into the following three perspectives based on 

the starting point of the research. 

2.5.2.1 Perspective of Information Communication 

Holtshouse (1998) proposed that knowledge is a concept of "mobility", 

which flows throughout the organization. the mobility of knowledge is a factor that 

facilitates the connection between the seekers and providers of specific knowledge. 

Building on this concept, Lee (2001) defines knowledge sharing as the activity of 

transferring or disseminating knowledge from one person, group, or organization to 

another. Wang and Zhu (2012) pointed out that knowledge sharing is a 

communication process between the sharer and the receiver, where the sharer 

externalizes his or her knowledge and shares it with the receiver. This kind of 

knowledge sharing based on individuals and colleagues helps them to do their work 

better, faster and more efficiently (Lin, 2007). Based on this perspective, knowledge 

sharing includes extensive interpersonal interactions to effectively absorb and 

distribute knowledge and experience (Pool et al., 2014). 

2.5.2.2 Organizational Learning Perspective 

Knowledge sharing is seen as an important process of social interaction 

within an organization that includes the exchange of employee knowledge, 

experience, and skills through the entire department or organization (Lin, 2007; Pool 

et al., 2014). Lin (2007) stated that knowledge sharing includes the willingness of 

employees to actively communicate with their colleagues (knowledge donation) and 

actively negotiate with them (knowledge gathering). For individuals, knowledge 

sharing can better facilitate the completion of work; for organizations, knowledge 

sharing is the acquisition, organization, replication, and transfer of experience-based 
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knowledge within the organization and making that knowledge available to other 

firms. Effective management of knowledge can only transform individual knowledge 

into organizational knowledge through the process of knowledge sharing (Hooff et al., 

2012), and the knowledge base provides organizations, even after employees leave the 

organization, with the potential to continue to improve productivity and maintain 

intellectual capital, which is essential for value-added creating firms (Lin, 2007). 

Therefore, scholars have focused more on knowledge sharing within organizations 

because it transforms individual knowledge into organizational knowledge 

(Bharadwaj et al., 2015; Lee, 2001; Sotscheck, 2019; Suppiah & Sandhu, 2011). 

2.5.2.3 Knowledge Transformation Process Perspective 

Knowledge sharing is the process by which employees exchange 

explicit and tacit knowledge with each other to create new knowledge (Nonaka, 1994; 

Nonaka & Takeuchi, 1995). Two categories of explicit knowledge and tacit 

knowledge can be distinguished in the knowledge creation process. Explicit 

knowledge can be stored, expressed, retrieved and communicated independently. In 

contrast, tacit knowledge is not intuitive and difficult to explain, and it is part of 

individual thinking and perception (Suppiah & Sandhu, 2011). Although tacit 

knowledge is not easily shared, its value and scale are enormous. Sharing tacit 

knowledge provides potential benefits to individuals and organizations and is 

therefore key to organizational success (Reychav & Weisberg, 2013). 

Although research has shown that knowledge sharing processes are the 

basis for generating new ideas and developing new business opportunities (Grant, 

1996), sharing knowledge is a complex and dynamic process (Riege, 2005; Tsai, 

2002), and barriers to knowledge sharing arise at the individual, company system, and 

process-related to integration technologies levels (Riege, 2005). Bock and Kim (2002) 

stated that knowledge sharing behavior does not arise spontaneously and not all 

members have the need to share knowledge. It is only when employees are willing to 

share knowledge with their colleagues that organizations can begin to manage 

knowledge resources effectively (Lin, 2007). Most organizations therefore find it 

challenging to create an environment where members want to both share knowledge 

and utilize the knowledge of others (Riege, 2005). There is no doubt that it is 

important to identify what factors motivate or hinder members from engaging in 
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knowledge sharing behaviors. Chiu (2010) noted that web-based technologies can 

make communication easier and more effective and play a role in facilitating and 

supporting the knowledge sharing process; (Lin, 2007) found that external incentives 

(expected organizational rewards and reciprocal benefits) and internal incentives 

(knowledge self-efficacy and the pleasure of helping others) had a significant impact 

on explaining employees' willingness to share knowledge. (Pee & Lee, 2015) further 

suggested that identifying other factors that influence internal motivation may reveal 

more effective solutions for motivating networked knowledge sharing behavior. 

Through the lens of how job design affects employees' intrinsic motivation to share 

knowledge, it was concluded that internal motivation is influenced by job 

characteristics through affective commitment. Thus, motivation was shown to be a 

key determinant of behavior in general, and lacking motivation, knowledge sharing 

behavior is difficult to perform (Bock & Kim, 2002; Deci & Ryan, 1987; Lin, 2007). 

Active knowledge sharing is an important component of effective 

learning in higher education and is considered an important activity in the learning 

process (Keong & Subhi, 2015; Osman et al., 2015; Saliha & Mihriban, 2019). 

Despite the numerous endorsements of this statement, much research is currently 

focused on exploring the impact of information and knowledge sharing on business 

and organizational performance as they are profit-driven, but its impact in the 

educational domain has been neglected, especially as research on knowledge sharing 

in classroom settings has yet to be explored (Bagais et al., 2020; Lin, 2007; Majid & 

Wey, 2011; Riege, 2005; Singporn et al., 2019). Singporn et al. (2019) pointed that 

students were able to express ideas and opinions more effectively through 

communication with others and understanding what motivates students to share their 

knowledge was a key task. Ghadirian et al. (2014) indicated that knowledge sharing 

can improve the learning process of students and depended on the willingness of 

students to participate in this process. Students were expected to learn through 

personal exchange of knowledge with each other and co-creation of new knowledge, 

and students should take initiative and responsibility for their own education through 

personal responsibility and co-sharing. Some current new teaching strategies, such as 

blended learning, had created knowledge-sharing environments in addition to 

supporting a combination of face-to-face and online learning (Sari et al., 2017); in 
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addition to the increasing popularity of problem-oriented teaching, contextualized 

teaching, goal-oriented teaching, and interactive and collaborative teaching, these 

innovative teaching methods have transformed teaching into sharing (Majid & Wey, 

2011; Osman et al., 2015; Saliha & Mihriban, 2019), how to create maximum value 

with knowledge sharing has become a central issue in the new education system 

(Saliha & Mihriban, 2019). 

Based on the above review of literature from previous scholars, this 

paper argued that knowledge sharing is the process of transferring explicit or implicit 

knowledge, ideas, experiences, and even skills from an individual student to another 

student or group. Through the process of discussing and sharing knowledge with 

others, individuals continuously create new knowledge, which in turn strengthens 

individual and organizational learning capabilities and enhances the ability to achieve 

personal learning goals. However, knowledge sharing behavior does not arise 

spontaneously; motivation and willingness to share knowledge play a decisive role in 

it. In this paper, knowledge sharing is measured in terms of knowledge sharing 

motivation, willingness and behavior. 

 

2.5.3 Impact of Knowledge Sharing on Student Satisfaction 

Knowledge sharing is considered to play an important role in the economic 

development of a country, and therefore, most of the studies are derived from the fact 

that the studies are all from organizational and business environments (Ghadirian et 

al., 2014). Although, scholars increasingly agree that knowledge sharing is an 

important component of effective learning in higher education (Keong & Subhi, 2015; 

Majid & Wey, 2011), there is a limited amount of research in educational contexts, 

and in particular, knowledge sharing behaviors among students in flipped classroom 

learning environments have received limited attention. 

The importance of knowledge sharing for learning process improvement has 

been demonstrated. Oosterlinck (2004) argued that knowledge sharing helps students 

gain additional feedback, which increases the chances of success in future research 

programs. With the increasing emphasis on collaborative work in schools, knowledge 

sharing in courses where students are engaged in collaborative learning then allows 

them to reflect and learn more effectively (Yeil & Hatunolu, 2019). However, simply 
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letting students know that sharing knowledge promotes better learning does not 

automatically lead to knowledge-sharing behaviors among members. Ghadirian et al. 

(2014) argued that knowledge sharing should be strongly influenced by an 

individual's willingness to engage in the process, and in addition, Singporn et al. 

(2019) also found that knowledge sharing among undergraduate students was 

influenced by "willingness to share" in addition to knowledge sharing from 

"technology," "personal," and "classroom" factors, while "perceived usefulness" and 

"organization" had no effect on knowledge sharing. (Majid & Wey, 2011) examined 

the factors and classroom activities that facilitate or inhibit knowledge sharing among 

students, found that participants shared information and knowledge primarily for the 

purpose of building relationships with peers, and that email was the preferred 

communication channel for this purpose. However, intense competition among 

students to outperform their peers and lack of depth of relationships were the two 

most important factors that hindered knowledge sharing activities. It is evident that 

understanding what motivates or hinders students from sharing knowledge is a key 

task. 

Secondly, more and more organizations and educational institutions are 

currently implementing pedagogical approaches such as e-learning, virtual learning 

communities, and flipped classrooms to encourage knowledge sharing (Chen et al., 

2012; Chuang & Shen, 2008; Margalina et al., 2017; Mearns et al., 2009), and many 

studies highlight the fact that information and knowledge sharing play an important 

role in individual learning and development (Chiu, 2010). Chuang and Shen (2008) 

pointed out the importance of integrating knowledge sharing blogs into e-learning 

systems and they found that students who were provided with knowledge sharing 

blogs achieved significantly better academic performance and higher student 

satisfaction; while Margalina et al. (2017) used a relational coordination model to 

demonstrate that organizations can achieve higher learner and teacher satisfaction by 

providing shared knowledge, shared goals, and mutual respect mechanisms supported 

by frequent, timely, and problem-solving communication. Chen et al. (2012) showed 

that incentives are a significant predictor of motivation to acquire knowledge among 

members of virtual communities, but that incentives and motivation do not positively 

affect members' satisfaction, leading to members' willingness to share knowledge with 
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others in virtual communities. the results of Chen et al. (2009) showed that attitudes, 

subjective norms, network self-efficacy, and social network connections were good 

predictors of knowledge sharing intention, which in turn was significantly related to 

knowledge sharing behavior; knowledge creation self-efficacy had no significant 

effect on knowledge sharing intention. For the flipped learning model, Huang and 

Department (2016) based on the theory of team-based learning (TBL) and considered 

how instructional design and web-based digital technologies can be used to increase 

students' self-directed learning, motivate and enjoy learning, establish knowledge 

sharing channels, and enhance individual learning in their study noted that the 

valuable contributions of team members, motivation, and There is a positive 

correlation between team members' valuable contributions, motivation, enjoyment, 

and learning outcomes. Lin and Huang (2020) also noted that the value of team 

members' contributions positively and significantly influenced knowledge sharing and 

team effectiveness, and that knowledge sharing plays a key role in flipped learning 

environments and is an important mediator between the value of team members' 

contributions and team effectiveness and between team trust and team effectiveness.  

 

2.5.4 Summary of this Section 

The essence of the flipped classroom is to go back to the logical starting point 

of classroom instruction, which is student learning (Wang, 2016). the internalization 

and absorption of knowledge is achieved through the construction of a "student-

centered" interactive field (Huang & Department, 2016). In contrast, knowledge-

sharing interaction subjects can critically learn new ideas and facts and transfer and 

apply knowledge in new environments through continuous learning and exchange of 

feedback (Bock & Kim, 2002; Yu, 2011). This is the same essence of deep learning as 

flipped classrooms pointing to the internalization and absorption of knowledge; 

therefore, this study includes knowledge sharing as an influencing factor of student 

satisfaction in flipped classrooms, which is a complement to the framework of 

previous studies. In addition, from the existing research results, scholars have reached 

consistent findings on the correlation between willingness to share knowledge and 

sharing behavior, and have made the factors that stimulate willingness to share one of 

the focuses of research. However, related studies have not been widely developed in 
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the new teaching model, and the research on knowledge sharing behavior in the 

flipped classroom context is still limited. In this paper, based on previous studies, we 

explore the influence of students' perceived quality and perceived value on 

participation in knowledge sharing behavior, and verify the role of knowledge sharing 

on students' satisfaction in the flipped classroom environment, and discuss its role in 

mediating between perceived quality and perceived value and satisfaction. mediating 

role between satisfaction. Also, self-efficacy is used as a moderating variable to 

explore whether it moderates knowledge sharing and student satisfaction. 

 

2.6 Review of the Current Status of Flipped Classroom Student 

Satisfaction Research 

The flipped classroom teaching model has been a hot topic of research and 

practice in the international education community in recent years. Currently, some 

researchers and practitioners are also actively exploring and researching around the 

theoretical framework, model construction and implementation strategies of flipped 

classroom teaching. For the implementation effect of flipped classroom, the consensus 

of the research has been that student satisfaction is an important indicator for its 

measurement (Yilmaz, 2021; Strelan et al., 2020; Xin & Jian, 2021), however, not 

many studies have been conducted in depth on the satisfaction of flipped classroom 

teaching and learning, and there is a lack of empirical studies (Xu, 2020; Zhou et al., 

2020). Therefore, studying students' evaluation and learning experience in flipped 

classrooms, clarifying the factors affecting students' satisfaction, and seeking 

strategies to enhance learning effectiveness and improve satisfaction in flipped 

classrooms are important issues worthy of in-depth research in flipped classrooms. 

The online learning part of the flipped classroom explored in this paper is 

based on online learning based on mootools, which has similar essential attributes to 

e-learning, so the relevant literature on online learning is reviewed. the author 

summarizes the key findings and factors influencing the satisfaction of the flipped 

classroom as shown in Table 2.2 below. 
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Table 2.1  Summary of Literature on Flipped Classroom Satisfaction 

TOPIC Source 

(Author) 

Year Influence 

Factors 

Main results 

Usability, 

quality, value 

and e-learning 

continuance 

decisions. 

Chiu, Hsu, Sun, 

Lin, & Sun 

(2005). 

2005 Perceived 

availability \ 

availability is 

uncertain 

Perceived 

Quality \ 

Quality is 

uncertain 

Perceived value 

\ Value is 

uncertain 

The ultimate success of 

information technology 

(IT) depends on its 

initial adoption 

(acceptance) and 

subsequent continued 

use (continuation). The 

E-Learning continuity 

research model is 

proposed, which 

expands the expectation 

uncertainty theory 

(EDT), and empirically 

tests that the user's 

continuous intention is 

determined by 

satisfaction, which is 

jointly determined by 

perceived availability, 

perceived quality, 

perceived value and 

unavailability 

confirmation. 

Understanding 

e-learning 

continuance 

intention: An 

extension of 

Roca, Chiu, & 

Martínez 

(2006). 

2006 Perceptual 

usefulness \ 

perceived ease 

of use 

Information 

Based on the 

expectation uncertainty 

theory, we propose a 

decomposition 

technique acceptance 



 

 

47 

TOPIC Source 

(Author) 

Year Influence 

Factors 

Main results 

the Technology 

Acceptance 

Model 

Quality \ 

Confirmation \ 

Service Quality 

System Quality 

\ Cognitive 

absorption 

model based on the e-

learning service. In this 

model, the perceptual 

performance 

components are 

decomposed into 

perceived quality and 

perceptual availability. 

The results show that 

the user's continued 

intention is determined 

by satisfaction, which 

in turn is jointly 

determined by 

perceived usefulness, 

information quality, 

confirmation, service 

quality, system quality, 

perceived ease of use, 

and cognitive 

absorption. 

An empirical 

investigation 

into factors 

influencing the 

adoption of an 

e‐learning 

system 

Lee (2006). 2006 Computer self-

efficacy 

Perceived value 

\ perceived 

quality \ 

Perceived 

Network 

externality \ 

Investigate the factors 

affecting the adoption 

of e-learning systems 

(ELS) in forced and 

voluntary environments 

through the extension of 

the technical acceptance 

model (TAM). The 



 

 

48 

TOPIC Source 

(Author) 

Year Influence 

Factors 

Main results 

Subjective 

norm 

study found that 

computer self-efficacy 

had a significant effect 

on perceived ease of 

use in the mandatory 

setting. The effect of 

course attributes on 

perceived usefulness 

was negatively 

significant. Content 

quality had a significant 

impact on perceived 

usefulness. Subjective 

norms significantly 

affect perceived 

usefulness in both 

mandatory and 

voluntary settings; 

perceived network 

externality has 

significant direct effects 

on use intention, 

perceived usefulness, 

and perceived ease of 

use. 

Student 

satisfaction 

with Canadian 

music 

Serenko 

(2001). 

2011 Perceived 

quality \ 

perceived value 

Students had 

Empirically study 

several leading causes 

and consequences of 

student satisfaction (SS) 
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TOPIC Source 

(Author) 

Year Influence 

Factors 

Main results 

programmes: 

the application 

of the 

American 

Customer 

Satisfaction 

Model in 

higher 

education 

previously 

expected to 

have no effect 

on satisfaction 

in Canadian university 

music courses, and 

measure student 

satisfaction levels in 

courses. 

Antecedents: Student 

satisfaction was greatly 

influenced by course 

quality and less 

influenced by perceived 

value, but not by 

students' previous 

expectations. 

Consequences: 

Satisfaction improves 

course loyalty and 

positive reputation, 

slightly increases 

tuition change loyalty, 

and slightly reduces 

complaints. 

A study of 

student 

satisfaction in a 

blended e-

learning system 

environment 

Wu, Tennyson, 

& Hsia (2011). 

2011 Computer Self-

efficacy \ 

Performance 

Expectations 

System 

Features \ 

Content 

Features 

The determinants of 

student learning 

satisfaction in a mixed 

e-learning system 

(BELS) environment 

were examined. The 

empirical results show 

that computer self-
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TOPIC Source 

(Author) 

Year Influence 

Factors 

Main results 

Interactive and 

learning 

atmosphere 

efficacy, performance 

expectations, system 

function, content 

characteristics, 

interaction and learning 

atmosphere are the 

main determinants of 

student satisfaction with 

BELS learning; 

learning atmosphere 

and performance 

expectations 

significantly affect 

learning satisfaction. 

Computer self-efficacy, 

system function, 

content characteristics 

and interaction 

significantly influence 

performance 

expectations; 

interaction significantly 

affects learning 

atmosphere. 

Evaluation 

study of 

student 

satisfaction in 

flipped 

Li (2015). 2015 Quality 

perception 

It is influenced 

by curriculum 

characteristics, 

This study believes that 

the design of flipped 

classroom should be 

satisfaction based on 

learning process 
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TOPIC Source 

(Author) 

Year Influence 

Factors 

Main results 

classroom teaching 

design, teacher-

student 

interaction, 

network 

learning 

platform and 

learning 

resources 

experience and learning 

effect; students' quality 

perception of flipped 

classroom teaching is 

mainly influenced by 

five key factors: 

curriculum 

characteristics, teaching 

design, teacher-student 

interaction, network 

learning platform and 

learning resources. 

Investigating 

users’ 

perspectives on 

e-learning: An 

integration of 

TAM and IS 

success model 

Mohammadi 

(2015). 

2015 User Intent \ 

Information 

Quality \ 

System Quality 

Ease of use 

perception \ 

usefulness 

perception 

This paper explores the 

effects of quality 

characteristics, ease of 

use perception, 

usefulness perception 

on user intention and 

satisfaction, and the 

mediating effect of 

availability on the use 

of e-learning in Iran. 

The results showed that 

both intention and user 

satisfaction had positive 

effects on the actual use 

of e-learning. Research 

found that system 

quality and information 
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TOPIC Source 

(Author) 

Year Influence 

Factors 

Main results 

quality are the main 

factors driving users' 

willingness and 

satisfaction to use e-

learning. Perceptual 

usefulness mediates the 

relationship between 

ease of use and user 

intention. 

Implementation 

Path and Effect 

Evaluation of 

Hybrid 

Learning in the 

Background of 

MOOC. 

Du (2017). 2017 Perceive ease 

of use 

Perceived 

usefulness 

Learning 

atmosphere 

interbehavior 

In mixed learning, the 

four aspects of 

perceived ease of use, 

perceived usefulness, 

learning atmosphere 

and interactive behavior 

are positively 

associated with mixed 

learning student 

acceptance. 

Students' acceptance of 

mixed learning was 

positively correlated 

with the effect of mixed 

learning. 

Learning background 

significantly regulates 

the relationship 

between perceived ease 

of use and learning 
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TOPIC Source 

(Author) 

Year Influence 

Factors 

Main results 

atmosphere and mixed 

learning acceptance, but 

does not significantly 

regulate perceived 

usefulness and 

interaction behavior. 

Traditional and 

flipped 

classroom 

approaches 

delivered by 

two different 

teachers: the 

student 

perspective 

Limniou, 

Schermbrucker, 

& Lyons 

(2017). 

2017 Learning 

Materials \ 

Learning 

activities 

Teachers' 

contribution to 

learning 

methods 

This survey aims to 

study whether the 

teaching methods 

related to technology 

integration assist in the 

development of high-

order thinking ability, 

discusses the 

importance of learning 

materials and 

meaningful learning 

activities, teachers' 

contribution to learning 

methods, the interaction 

between students and 

the importance of the 

complex relationship 

between their 

expectations / behavior 

of technology. 

Student 

satisfaction 

with courses 

Strelan, 

Osborn, and 

Palmer, (2020). 

2020 Curriculum X 

Teacher X 

Discipline X 

The study reports the 

first meta-analysis of 

student satisfaction in 
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TOPIC Source 

(Author) 

Year Influence 

Factors 

Main results 

and instructors 

in a flipped 

classroom: A 

meta-analysis 

Education 

Level \ Pre-

class test, 

classroom 

activity X 

Group size and 

flipped design 

complexity 

flipped classrooms and 

faculty members 

relative to traditional 

teaching methods at an 

interdisciplinary and 

educational level. 

Overall, flipped 

classrooms had a weak 

and moderate positive 

effect on student 

satisfaction with the 

curriculum and faculty. 

We also report 

moderating effects 

related to discipline, 

education level, pre-

class testing, classroom 

activity, group size, and 

turnover design 

complexity. 

Study on the 

Factors of 

Learner 

Satisfaction in 

flipped 

Classroom 

Based on 

Behavioral 

Experimental 

Xin and Jian 

(2021). 

2021 Usefulness and 

ease of use 

interactive 

platform for 

usefulness and 

ease of use in 

online 

classroom 

In addition to the above 

four factors, the life 

cycle correction model 

is used to distinguish 

the learners 

participating in the 

flipped classroom into 

top class, fast 

adaptation, slow 
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TOPIC Source 

(Author) 

Year Influence 

Factors 

Main results 

Methods adapter, difficult to 

adapt and laggards. 

According to the 

behavioral experimental 

method, the fast and 

slow adapters were 

selected as samples, and 

the influence 

mechanism of the above 

factors on the 

satisfaction level of the 

fast and slow adapters 

was discussed. 

An 

investigation 

into the role of 

course 

satisfaction on 

students' 

engagement 

and motivation 

in a mobile-

assisted 

learning 

management 

system support 

flipped 

classroom 

Yilmaz (2012). 2021 Communication 

and availability 

teaching 

process 

content of 

courses 

Interaction and 

evaluation 

The purpose of this 

study was to examine 

the impact of student 

satisfaction on student 

engagement and 

motivation in a mobile 

phone-based flipped 

classroom. Student 

satisfaction was related 

to their engagement and 

motivation for 

performing academic 

tasks in a mobile 

flipped classroom. 

Student satisfaction and 

its sub-dimensions 
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TOPIC Source 

(Author) 

Year Influence 

Factors 

Main results 

"communication and 

usability,” “teaching 

process,"  "teaching 

content," and 

"interaction and 

assessment" were 

significant predictors of 

students' engagement 

and motivation in a 

mobile-based flipped 

classroom. 

     

 

Summarizing the studies of domestic and international scholars on flipped 

classroom learner satisfaction, we found that the influencing factors mainly include 

the following dimensions: 1) environmental perspective. This includes the perceived 

evaluation of online learning systems and learning platforms and the study of learners' 

external environmental factors; 2) learner perspective. the factors that influence 

students' personal traits on learning effectiveness and satisfaction are mainly reflected 

in: personal motivation, learning style, learning intention and self-efficacy, etc.; 3) 

teacher's perspective. In the traditional classroom, the teacher dominates the 

classroom and the interaction with students, etc. In the new teaching model, the 

teacher becomes the facilitator, so effective design of the course, organization of 

meaningful teaching activities, and provision of useful learning materials affect 

students' willingness to participate and student satisfaction. 

In summary, existing studies on flipped classrooms have mainly analyzed their 

influencing factors from the environmental, learner, and teacher perspectives. While 

the environmental perspective focuses on the perceived quality of the online platform, 

this study further incorporates two elements, interactivity and teacher support, to form 

a more complete measure of perceived quality and perceived value as a whole. Given 



 

 

57 

that there are few studies on the factors influencing student satisfaction in flipped 

classrooms and no systematic research system has been formed, the relationships 

between the variables and factors need to be demonstrated by examples. Based on 

this, and based on literature studies, there is a causal relationship between knowledge 

sharing behavior and perceived quality and perceived value; whether knowledge 

sharing behavior has an impact on student satisfaction is also the focus of this study. 

This study will also explore the moderating relationship existing between several 

important influencing factors from the perspective of self-efficacy, in order to further 

explore the influencing mechanism of student satisfaction in flipped classroom, and 

provide a useful contribution to the development of flipped classroom teaching model 

and improve the quality of classroom teaching. 

 

2.7 Literature Review of Variable Relationship Studies 

Through combing a large amount of literature and data analysis, the author 

will start from flipped classroom student satisfaction, construct a theoretical 

framework with perceived quality, perceived value, knowledge sharing, and self-

efficacy as research variables, and empirically analyze the mechanistic influence 

relationship between these variables through SPSS and MPLUS, which is a milestone 

for flipped classroom research theory innovation, improving the quality of flipped 

classroom teaching, and promoting the new teaching model This is a milestone for the 

theoretical innovation of flipped classroom research, improving the quality of flipped 

classroom teaching, and promoting the sustainable development of new teaching 

models. This study takes the flipped classroom characteristic variables: perceived 

usefulness, perceived ease of use, interactivity, and teacher support as independent 

variables in the model, constructs a relationship model with perceived quality and 

perceived value, and explores the influence of the above independent variables on the 

dependent variable flipped classroom student satisfaction. And on this basis, 

knowledge sharing is used as a mediating variable and self-efficacy is used as a 

moderating variable to further explore the mechanism of their effects on the formation 

of satisfaction. By mapping out the relationship routes among the variables and 

constructing a conceptual framework diagram scientifically, the following 
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relationship models were constructed: perceived usefulness, perceived ease of use, 

interactivity, and teacher support had positive correlations on perceived quality and 

perceived value; perceived quality and perceived value positively influenced 

knowledge sharing behavior; knowledge sharing played a positive role on student 

satisfaction and mediated between perceived quality and perceived value and student 

It also plays a mediating role between perceived quality and perceived value and 

student satisfaction. And self-efficacy has a moderating effect among perceived 

quality, perceived value, knowledge sharing and student satisfaction.  

 

2.7.1 Relationship between Perceived Usefulness, Perceived Ease of use, 

Interactivity, Teacher Support, and Perceived Quality 

Users' perceptions of usefulness and ease of use determine their attitudes 

toward using the system (Roca et al., 2006), a finding that has been frequently applied 

by scholars as a factor in the evaluation of websites and online education platforms. 

When Bo (2010) studied the quality of government websites and users' intention to re-

use, he found that: website perceived quality, perceived usefulness, perceived ease of 

use had a significant positive effect on users' intention to re-use, perceived usefulness 

on website perceived quality of has the largest effect, perceived ease of use has a 

significant positive effect on users' willingness to re-use, government website features 

have no significant effect on perceived website quality. the results of Zhang and Lian 

(2019) studied on the factors influencing satisfaction with institutional smart senior 

care services show that perceived usefulness and perceived ease of use have no direct 

effect on satisfaction, but can influence satisfaction through indirect effects of 

perceived quality and perceived value, and full mediation effects. 

In the field of higher education, Tao et al. (2019) explored the key features of 

MOOC user acceptance in terms of interface design (i.e., usability), content quality 

(i.e., perceived quality), and emotional arousal (i.e., perceived enjoyment). the 

empirical evidence concludes that perceived ease of use, perceived usefulness, and 

perceived enjoyment significantly influence students' behavioral intention to use 

MOOCs, while perceived usefulness and behavioral intention have significant effects 

on perceived effective use of MOOCs, and usability and perceived quality have strong 

indirect effects on behavioral intention and perceived effective use through three 
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mediating variables of perceived ease of use, perceived usefulness, and perceived 

enjoyment. Based on this, the following hypotheses are proposed in this paper. 

H1a: Perceived ease of use positively affects perceived quality H2a: Perceived 

usefulness positively affects perceived quality. 

Gameel and Bahaa (2017) in investigating the factors affecting learners' 

satisfaction with massive open online courses (MOOCs) pointed out that learners' 

perceived usefulness, teaching and learning aspects of MOOCs, and learner content 

interaction are important satisfaction factors. Zhai et al. (2017) based on the definition 

of flipped classroom, argued that online videos, conversational aspects and 

interactions with online platforms in flipped classrooms, all of which should be 

considered as contributions to the perceived quality of learners. Moreover, flipped 

settings stage effective interaction between teachers and students in offline classrooms 

to improve the quality of teaching and learning. Alqurashi (2019), in exploring how 

online learning self-efficacy (OLSE), learner content interaction (LCI), learner-

teacher interaction (LTI), and learner-learner interaction (LLI) predicted student 

satisfaction and perceived learning quality, found that the overall model of all four 

predictor variables (OLSE, LCI, LTI, and LLI) was a significant predictor of 

satisfaction and perceived learning were significantly predicted, while OLSE was the 

strongest and most significant predictor of perceived learning quality, however, LLI 

did not predict student satisfaction and perceived learning quality. The study by 

Gameel and Bahaa (2017) came to a similar conclusion that learner-learner interaction 

and learner-teacher interaction had no effect on learner satisfaction with the MOOC 

for the sample. Shih et al. (2019) examined the relationship between students' online 

self-regulated learning (SRL) and their perceptions of learning in the flipped 

classroom (FC), noting that students' classroom interactions and online SRL were 

predictors of the quality of their perceived usefulness of online learning activities and 

positive experiences in the FC, which in turn were related to their intentional behavior 

to engage in the FC. Ling and Kan (2020), by examining how the pedagogical 

dimensions of teaching quality, learning quality, and interaction quality, as well as the 

frequency of perceived use, affect students' perceptions of quality, noted that 

interaction quality positively influenced perceived quality, and also that only frequent 
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users perceived quality of learning outcomes as a significant predictor of satisfaction. 

Based on this, the following hypotheses are proposed in this paper. 

H3a: Interactivity positively influences perceived quality. 

Teachers are important social agents who determine the quantity and quality 

of students' independent use of technology for learning outside the classroom (Lai, 

2015). In his study of the effects of teacher support behaviors on learners' autonomous 

technology use, Lai found that teacher support (emotional support, competence 

support, and behavioral support) influenced students' autonomous technology use 

when learning outside of the classroom. Affective support influenced learners' self-

directed technology use by enhancing perceived quality, while competence support 

and behavioral support influenced learners' self-directed technology use by enhancing 

facilitation and computer self-efficacy. Lazarides and Buchholz (2019) found that 

teacher support and classroom management were negatively related to student anxiety 

and boredom when they examined the relationship between perceived quality of 

instruction and anxiety and boredom at both the student and classroom levels. Teacher 

support was positively related to perceived quality and classroom management was 

negatively related to classroom boredom. the flipped classroom is a student-led, 

teacher-supported teaching model that places the knowledge transfer phase before 

class and the knowledge internalization phase during and after class (Li, & Ting, 

2016); therefore, exploring the relationship between teacher support and students' 

perceived classroom quality is crucial to the formation of satisfaction. Based on the 

above analysis, the following hypotheses are proposed in this paper. 

H4a: Teacher support positively influences perceived quality. 

 

2.7.2 The Relationship between Perceived Usefulness, Perceived Ease of 

use, Interactivity, Teacher Support, and Perceived Value 

By combing through the relevant literature, we found that in recent years, 

many scholars in the field of social media, application platforms and online education 

have focused their research on exploring the relationship between perceived 

usefulness and ease of use on perceived value. Liu et al. (2015) empirically 

demonstrated that perceived usefulness, perceived ease of use, and perceived fun have 

positive and significant effects on perceived value in a study of factors influencing 
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MOOC users' intention to use. Using a survey of 410 undergraduate students at four 

public universities in China, Gao et al. (2021) found that perceived usefulness, 

content quality, interactive relationships, and opinion leader components of social 

media all had significant positive effects on perceived value of these platforms. 

However, perceived ease of use and social media account influence did not have a 

significant effect on perceived value. Hun et al. (2021) conducted a study of 

individuals' perceptions of delivery application platforms and explored the 

relationship between trust and the effects of perceived ease of use, perceived 

usefulness, and perceived value. the results showed that perceived ease of use had a 

significant effect on perceived usefulness, perceived ease of use did not have a 

significant effect on perceived value, perceived usefulness had a significant effect on 

perceived value, and perceived value had a significant effect on intention to use, and 

indicated that the perceived value and intention to use of the delivery application 

platform could be improved through easy and beneficial use. the results of Chen et al. 

(2021) on college students' willingness to pay for perceived value showed that: 

college students' perceived ease of use of video websites had a significant positive 

effect on perceived usefulness and perceived value; perceived usefulness, 

entertainment also played a positive role on perceived value. Therefore, this paper 

proposes the following hypothesis: 

H1b: Perceived ease of use positively affects perceived value.  

H2b: Perceived usefulness positively affects perceived value.  

From previous research findings, it is easy to find that personalized support 

and interactivity help learners meet their specific needs in a timely manner (Zhai et 

al., 2017), and flipped learning emphasizes a lot of peer interaction, and most teachers 

use group discussions or assign tasks; therefore, interactivity becomes an important 

factor in the evaluation of students' perceptions of the classroom (Lai, 2021). In 

exploring the interaction between the subjective perceived (interest and utility) value 

of the course, expected beliefs (perceived task difficulty), and group factors (group-

peer interaction) and their relationship to students' behavioral engagement in a group-

based flipped learning environment, Lai (2021) concluded that perceived (interest and 

utility) value was positively related to students' behavioral engagement, and under 

conditions of high group-peer interaction the strong positive correlation between 
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perceived utility value and students' behavioral engagement was found. Based on the 

above literature research analysis, this paper proposes the following hypothesis: 

H3b: Interactivity positively affects perceived value. 

Teacher support predicts student learning outcomes, such as engagement and 

effort. Federici and Skaalvik (2014) explored the relationship between students' 

perceptions of teacher instrumental support in mathematics classes and their effort in 

mathematics. and tested that this relationship was moderated by students' perceived 

value of utility, cost, and intrinsic value of mathematics. Research by Elfanagely et al. 

(2020); Givens & Barlex (2001) directed teacher support specifically to research on 

the impact of the materials provided on students' perceived value and indicated that 

the materials provided by the teacher as a whole had greater value added to the quality 

of students' work, the effectiveness of design and technology, and students' 

perceptions of autonomy. In terms of course content, Zorek et al. (2013) examined the 

impact of successive course revisions on student performance and perceived value in 

a social science-based course, and after comparison found that student performance in 

the course and their perceived value in the course decreased after the initial course 

revision, but after subsequent revisions, as performance indicators returned to 

baseline, student performance in the course and perceived value increased 

significantly. In terms of learning activity organization, Yair and Levy (2008) 

examined issues related to learners' perceived value by revealing key value factors for 

online learning activities based on activity theory and value theory. the results show 

that: collaborative, social and passive learning activities; formal communication 

activities; and formal learning activities are reliable key predictors of perceived value. 

Fraj-Andrés et al. (2020) examined the impact of perceived benefits, fun, peer 

interaction, ease of use, and time and effort costs on explaining students' reluctance to 

repeat wiki activities based on wiki activities in light of collaborative learning 

characteristics. Findings indicated that the need to invest a significant amount of time 

and effort in the activity was the main reason for non-repetitive activities, and that 

peer interaction and enjoyment helped to reduce these perceived costs. Therefore, 

teachers should emphasize the benefits of wiki activities within groups, and teachers 

should provide training sessions and user guides for each specific activity, as well as 
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sessions on team management to increase the enjoyment and perceived value of the 

activity. Based on this, the following hypotheses are proposed in this paper. 

H4b: Teacher support positively influences perceived value. 

 

2.7.3 Relationship between Perceived Quality and Satisfaction 

ACSI, as a causal model for the overall measurement of customer satisfaction, 

has been widely used in higher education. Fornell et al. (1996) first validated the 

value of overall customer satisfaction expectations, perceived quality, perceived 

value, and the impact on customer satisfaction and loyalty in this model. Later 

Feldman and Newcomb (1969); Pascarella and Terenzini (1978) introduced 

"satisfaction" to the educational context. In different learning contexts, scholars 

almost unanimously agree that users' ongoing intentions are determined by 

satisfaction, which in turn is determined by a combination of perceived quality, 

perceived value and perceived usability, and user expectations (Alves, 2010; Chiu et 

al.,2005). 

In learning contexts, Chiu et al. (2005) suggested that the effect of perceived 

quality can be measured by the degree of use of information systems, the ability to use 

information technology and interactive feedback. In terms of information system use, 

perceived ease of use, perceived usefulness and information quality are important 

indicators of student satisfaction with e-learning systems (Roca et al., 2006). Building 

on this, Lee and Tsai (2011) argued that students with extensive experience in 

internet-based courses based on good course platforms acquire higher competence and 

are more interested in collaborative and interactive work. And in flipped classroom 

settings, the dimensions of interactive platforms and online courses are closely related 

to information technology (Zhai et al., 2017). In addition, flipped classrooms online 

and face-to-face classrooms enhance effective instructor-student interaction to 

improve the quality of teaching and learning; appropriate and timely learning support 

is a key factor in ensuring the quality of distance learning having a learning support 

system designed to meet the needs of students and benefit them from online and face-

to-face learning communities (Limniou et al., 2017). Therefore, from the existing 

literature studies this paper compiles that the factors assessing the perceived quality of 

students in a flipped classroom context contain the usefulness and ease of use of the 
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online course, the interactivity of the course, and the instructor support. Based on this, 

this paper proposes the following hypotheses. 

H5: Perceived quality positively affects student satisfaction. 

Also based on the above combing 2.7.1 the relationship between perceived 

usefulness, perceived ease of use, interactivity, and instructor support and perceived 

quality, this paper proposes the following hypothesis: 

H15: Perceived quality mediates between perceived ease of use and student 

satisfaction. 

H16: Perceived quality mediates between perceived usefulness and student 

satisfaction. 

H17: Perceived quality mediates between interactivity and student satisfaction. 

H18: Perceived quality mediates between teacher support and student 

satisfaction. 

 

2.7.4 Relationship between Perceived Quality and Perceived Value 

Marketing practitioners and academic researchers have traditionally 

recognized the primary influence of perceived value on consumer behavior (Gallarza 

& Saura, 2006), and scholars have extended this research to the educational field, with 

a large number of studies exploring student satisfaction in higher education. 

Temizer and Turkyilmaz (2012) developed and tested a Student Satisfaction 

Index (SSI) model for use in higher education. the SSI model was used to measure 

student satisfaction in different aspects such as university image, expectations, 

perceived quality, perceived value, and loyalty. the model shows that perceived value 

is a rating of perceived quality (PV1) and a quality rating of perceived price (PV2) 

and that perceived value is expected to have a positive impact on satisfaction. Demir 

(2013) showed through face-to-face interviews, the results of a survey of students in 

the tourism department of a state university, that there was a positive relationship 

between the factors of corporate image, student expectations, perceived quality, and 

perceived value and had a significant impact on student satisfaction. A study by 

Serenko (2011) found that various aspects of the learning environment influence 

students' perceptions of the quality of education. where both perceived quality (PQ) 

and perceived value (PV) have a positive impact on student satisfaction (SS). 
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Whereas perceived value is influenced by perceived quality, those who perceive the 

quality of university programs more positively are also found to have higher 

perceived value. When Chinese scholar Ling (2016) studied the factors influencing 

the satisfaction of students in private vocational training institutions, she constructed a 

research model with perceived quality and perceived value as independent variables, 

student satisfaction as dependent variables, and student expectations as moderating 

variables, in which student perceived quality was measured in two main dimensions, 

course quality and service quality, and student perceived value was measured in two 

dimensions, perceived profit and economic cost the perceived value is measured in 

two dimensions: perceived benefit and economic cost. the results of the study verified 

that trainee perceived quality and perceived value have significant effects on 

satisfaction, and that trainee perceived value plays a part in mediating between trainee 

perceived quality and satisfaction. In an empirical study of the factors influencing 

MOOC learner satisfaction, Dai et al. (2017) pointed out that lesson content, teacher-

student communication, and student-student interaction were the key quality 

indicators affecting MOOC learner satisfaction; learner satisfaction was most 

influenced by perceived quality and also directly influenced by perceived value, and 

the improvement of learner satisfaction had a significant effect on their willingness to 

continue learning. Subsequently, when Peng (2018) conducted a study with learner 

satisfaction of flipped classroom in administration class at Guangzhou University, 

however, he found that students' perceived quality of flipped classroom based on 

MOOCs does not directly affect learner satisfaction, but indirectly affects learner 

satisfaction through the perceived value of flipped classroom as a mediating variable. 

In addition, learners' individual needs positively affect learners' perceived quality, 

perceived value, and final student satisfaction of flipped classrooms. Synthesizing the 

above findings, this paper proposes the following research hypotheses. 

H6: Perceived quality positively affects perceived value. 

Also based on the above combing 2.7.1 the relationship between perceived 

usefulness, perceived ease of use, interactivity, teacher support and perceived quality, 

this paper proposes the following hypothesis: 

H19: Perceived quality mediates between perceived ease of use and perceived. 

Value.  
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H20: Perceived quality mediates between perceived usefulness and perceived 

value.  

H21: Perceived quality mediates between interactivity and perceived value.  

H22: Perceived quality mediates between teacher support and perceived value. 

 

2.7.5 The Relationship between Perceived Quality and Knowledge 

Sharing 

Knowledge sharing, as a social exchange behavior, requires exchange and 

communication among various subjects, and the process is influenced by aspects such 

as the quality of information technology and knowledge subjects. Jiang and Hu (2016) 

tested the effect of knowledge sharing on satisfaction for the first time based on social 

exchange theory, social capital theory, and self-determination theory. the mediating 

path of knowledge sharing was found to influence satisfaction through its effect on 

the perceived quality of collegial relationships. Kong and Li (2019), in a study on the 

impact of organizational support perceptions and knowledge management system 

quality on knowledge sharing, verified that information system quality, a subfactor of 

knowledge management system quality, had a positive impact on knowledge sharing, 

while knowledge community quality had no significant impact on knowledge sharing. 

However, Singporn et al. (2019) found that "willingness to share," "technology," 

"personal" and "classroom" in a study of Thai undergraduate students in the field of 

information and technology (ICT) " and "classroom" had significant effects on 

knowledge sharing, but perceived usefulness and organization did not affect 

knowledge sharing among these ICT students. Based on this, this paper proposes the 

following research hypothesis. 

H7: Perceived quality positively affects knowledge sharing. 

Also based on the above combing 2.7.1 the relationship between perceived 

usefulness, perceived ease of use, interactivity, teacher support and perceived quality, 

this paper proposes the following hypothesis: 

H11: Perceived quality mediates between perceived ease of use and 

knowledge sharing. 

H12: Perceived quality mediates between perceived usefulness and knowledge 

sharing. 
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H13: Perceived quality mediates between interactivity and knowledge sharing 

H14: Perceived quality mediates between teacher support and knowledge 

sharing. 

 

2.7.6 Relationship between Perceived Value and Knowledge Sharing 

The perceived value of learners can be assessed by the ratio of time consumed 

to learning outcomes, which is an important indicator of learning effectiveness (Chiu 

et al., 2005; Pool et al., 2014). Pool et al. (2014) further stated that perceived value is 

the members' assessment of the "ratio of perceived value to cost", and in terms of 

willingness to share knowledge, they consider it worthwhile when all members need 

the knowledge or become more efficient as a result, otherwise members are likely to 

be reluctant to share their knowledge. Therefore, members' perceptions of costs and 

benefits are important factors that influence the quality and quantity of participation in 

knowledge sharing (Mohammadbashir et al., 2016). According to Brown (1988), 

students in learning communities should take responsibility for their own education 

through "individual responsibility and community shared learning". This perspective 

demonstrates the importance and value of knowledge sharing among students. In the 

next study, Gong et al. (2013) constructed a structural equation model of virtual 

community members' willingness to sustain knowledge sharing from a perception 

perspective, and the empirical results showed that the perceived value of community 

members not only directly and positively affects willingness to sustain knowledge 

sharing, but also indirectly through satisfaction. Shang and Wang (2016) modeled the 

effects of perception of atmosphere, interaction and perceived value on the continuous 

knowledge sharing behavior of academic blog users, and the results showed that the 

knowledge sharing atmosphere and value of users and the communication and 

interaction in the sharing process had significant effects on the continuous knowledge 

sharing behavior of academic blog users, and the support of interaction on perception 

of atmosphere and perceived value was evident. Zhao et al. (2018) proposed a 

research model based on the Technology Acceptance Model (TAM) to investigate the 

main factors affecting users' willingness to share knowledge in social networks, and 

the model verified that perceived value has a significant effect on willingness to share 

knowledge, and trust plays a partially mediating role between perceived value and 
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willingness to share knowledge. And Wang et al. (2018) found that the contribution of 

health knowledge seeking and health knowledge sharing had a positive effect on 

users' perceived value when they studied the behavior of users in online health 

communities. Combining the above findings with the reality of this study, the 

following hypotheses are proposed. 

H8: Perceived value positively affects knowledge sharing. 

Also through the above literature combing 2.7.2 the relationship between 

perceived usefulness, perceived ease of use, interactivity, teacher support and 

perceived value, this paper proposes the following hypothesis: 

H27: Perceived value mediates between perceived ease of use and knowledge 

sharing. 

H28: Perceived value mediates between perceived usefulness and knowledge 

sharing. 

H29: Perceived value mediates between interaction and knowledge sharing. 

H30: Perceived value mediates between teacher support and knowledge 

sharing. 

 

2.7.7 Relationship between Perceived Value and Satisfaction 

Earlier studies have shown that personalized learning environments (PLEs) 

that focus more on individual learning styles than on teachers, facilities, resources, 

and tools play a more positive role in improving learning effectiveness (Mohd & Pee, 

2013; Samah et al., 2011), and that this focus on personalized learning based on 

learning styles promotes significant user satisfaction with online learning content 

(Denphaisarn, 2014). Chiu et al. (2005) noted that when identifying a new learning 

model, such as a flipped pedagogy, students are likely to expect to complete their 

learning tasks more effectively, and they may be sensitive to their level of acceptance 

than our level of engagement. Once this expectation is satisfactorily fulfilled, their 

overall satisfaction will be greatly enhanced. In addition, prior relevant learning 

experiences may contribute significantly to perceived value. Thus, learners' perceived 

value is positively related to their satisfaction (Chiu et al., 2005). the study by Zhai et 

al. (2017) further stated that learners can adjust course content such as fast-forwarding 

or slow-playing according to their learning progress, which helps to understand stress 
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and make it easier to post, search and collect the required information perceived 

value. Thus, personalized support and interactive platforms help learners to meet their 

specific needs in a timely manner and their perceived value will further enhance 

individualized problem solving. the perceived evaluation of the online course is 

related to the course content and the use of the online course feels economical at the 

time of personal learning, both of which affect their perceived learning efficiency of 

the online course. That is, students' perceived value of learning efficiency has a 

positive relationship with students' learning efficiency in the instructional setting 

(Teo, 2010). 

The increasing number of classroom scenarios supported by online learning 

facilitates meaningful learning through online resources supporting face-to-face 

classes in a flipped classroom model, thus promoting cognitive transfer oriented 

toward practical application of knowledge and improving students' perceived 

evaluation of the value of the classroom. the online platform is a medium for 

implementing personalized instruction, which helps facilitate student learning 

progress and teacher professional development (Kong & Jing et al., 2021; Schwartz-

Bechet, 2012). Teachers can adapt and track each student's learning based on their 

uniqueness and tailor instruction to their needs; collaborative learning between 

teachers and students in face-to-face classrooms can be effective in promoting student 

achievement, co-construction of knowledge, and perceived value (Christopher & 

Lynley, 2017; Hosen et al., 2021). Based on this, this paper proposes the following 

research hypothesis. 

H9: Perceived value positively affects student satisfaction. 

Based on the above literature combing 2.7.2 the relationship between 

perceived usefulness, perceived ease of use, interactivity, teacher support, and 

perceived value, this paper proposes the following hypothesis: 

H23: Perceived value mediates between perceived ease of use and student 

satisfaction. 

H24: Perceived value mediates between perceived usefulness and student 

satisfaction. 

H25: Perceived value mediates between interactivity and student satisfaction. 
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H26: Perceived value mediates between teacher support and student 

satisfaction. 

Also based on the above combing literature 2.7.4 the relationship between 

perceived quality and perceived value, this paper proposes the following hypothesis. 

H31: Perceived value mediates between perceived quality and student 

satisfaction. 

 

2.7.8 The Relationship between Knowledge Sharing and Satisfaction 

By compiling the literature and the studies of previous scholars, it is easy to 

find that there is almost a high degree of consistency in the findings of knowledge 

sharing on increasing satisfaction, enabling organizations to improve innovation, and 

even improving organizational performance (Jiang & Hu, 2016; Margalina et al. 

2015; Tong et al. 2015; Trivellas et al., 2015; Zhu & Qian, 2017). 

According to Kotler (2000), satisfaction is the feeling of pleasure or 

disappointment that an individual experiences by comparing the perceived knowledge 

sharing performance (or outcome) with his or her expectations, and personal 

satisfaction leads to loyalty and results in greater knowledge contribution (Ma & 

Agarwal, 2007). Chuang and Shen (2008) used sharing and retrieval for knowledge 

exchange in learning groups. An empirical examination found that integrating 

information sharing into e-learning systems is important because it better addresses 

the educational challenge of whether students are willing to contribute knowledge to a 

shared system. the value of knowledge management on learning outcomes depends on 

the provision of information sharing, through students in e-learning environments that 

provide information sharing achieved significantly better learning outcomes and 

higher learner satisfaction compared to other environments; however, students using 

e-learning environments that provide non-information sharing did not improve either. 

Sungho et al. (2016) invested the effects of internal motivation, external motivation, 

leadership factors, and organizational support factors on knowledge sharing among 

researchers in an electronics company, it was found that knowledge sharing had a 

positive effect on satisfaction, learning transfer also had a positive effect on 

knowledge sharing and satisfaction, and factors such as familiarity and trust formation 
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among members, sense of community, and knowledge sharing that may affect 

learning transfer. Therefore, the following hypotheses are proposed in this paper. 

H10: Knowledge sharing positively affects student satisfaction. 

 

2.7.9 The Mediating Role of Knowledge Sharing 

In addition to directly influencing satisfaction, knowledge sharing also 

produces mediating effects among variables. In a study by Qi Liu and Rong Du 

(2013) on the relationship between knowledge sharing quality, community 

innovation, and member satisfaction in non-transactional online communities based 

on different participation motives, it was found that purposive motivation, 

connectedness motivation, and entertainment motivation significantly contributed to 

knowledge sharing quality; it was also verified that knowledge sharing quality fully or 

partially mediated the relationship between these three participation motives, 

community innovation, and satisfaction. It was also verified that knowledge sharing 

quality fully or partially mediates the relationship between these three motivations, 

community innovation, and satisfaction, and that knowledge sharing quality enhances 

community innovation and member satisfaction. In addition, the widespread use of 

online platforms in education provides students with the possibility to communicate 

online and to communicate in a way that is close to their personalities and interests, 

such as learning tips and sharing knowledge, thus promoting learning motivation and 

enhancing learning ability. Cao et al. (2021) found the chain mediation effect of 

knowledge sharing and satisfaction in the study of the influence of online live 

teaching platform quality on college students' learning ability, and pointed out that 

knowledge sharing and satisfaction jointly play a partly mediating role between 

platform system quality, service quality and college students' learning ability, and a 

fully mediating role between platform function quality, resource quality and college 

students' learning ability. Based on the above analysis, and based on the relationship 

between perceived quality and knowledge sharing in 2.7.5 above, the following 

research hypotheses are proposed in the context of this study. 

H32: Knowledge sharing mediates between perceived quality and student 

satisfaction. 
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In addition, integrating the theories described in the previous section, 

participants will have an impact on the quantity and quality of perceived knowledge 

sharing after assessing perceived benefits and costs on perceived knowledge sharing 

after assessing perceived benefits and costs. Sedighi et al. (2016) stated that the 

quantity and quality of participation is favored when it is perceived that reciprocity 

and altruism will be obtained, however effort and time have a negative impact on both 

the quantity and quality of participation in knowledge sharing. Thus, perceived value 

can have a significant impact on sustained knowledge sharing behavior (Gong, et al., 

2013; Shang, & Wang, 2016). Furthermore, it has been clearly stated that when 

individuals perceive knowledge sharing performance it leads to individual satisfaction 

(Kotler, 2000), and this satisfaction is positively associated with future intentions and 

sustained behavior, i.e., individual satisfaction leads to loyalty, focused attention on 

specific goals, and greater knowledge contribution (Ma & Agarwal, 2007). Also based 

on the relationship between perceived value and knowledge sharing in 2.7.6, 

therefore, the following hypothesis is proposed in this paper. 

H33: Knowledge sharing mediates between perceived value and student 

satisfaction. 

 

2.7.10 The Relationship between Self-efficacy and Perceived Quality 

There is a general consensus that self-efficacy is a key factor affecting the 

quality of student learning (Fan, 2011). And among the studies that address the 

relationship between student self-efficacy and perceived quality, for example, Kyung-

Hyun et al. (2017) examined the relationship between lecture quality, academic self-

efficacy, and academic satisfaction in a study of Korean university students, testing 

that academic self-efficacy mediated the relationship between academic lecture 

quality and academic satisfaction. It was noted that the quality of lecture content had 

an effect on academic self-efficacy. Lecture content had a positive effect on all 

subfactors of academic self-efficacy (lecture difficulty preference, self-control 

efficacy, and self-confidence), while academic environment, another factor of lecture 

quality, also had a positive effect on academic self-efficacy. In addition, academic 

self-efficacy partially mediated the relationship between classroom quality and 

academic satisfaction in both cases. It was also concluded that the efforts of 
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professors and the systematic support of universities are needed to improve the quality 

of lectures in order to increase students' academic self-efficacy and satisfaction. When 

Jederlund and von Rosen (2021) examined the relationship between the quality of 

students' perceived teacher-student relationships and student self-efficacy, they found 

sustainable associations between supportive teacher-student relationships and 

students' overall academic self-efficacy and self-efficacy for self-regulated learning. 

In addition, Lee et al. (2017) found a moderating effect of self-efficacy on the 

relationship between perceived service quality and satisfaction when investigating 

how individuals' perceived mobile social commerce service quality influenced their 

satisfaction and intention to continue using it. the moderating effect of self-efficacy 

was significant in the relationship between perceived convenience and satisfaction 

with mobile social commerce. 

 

2.7.11 Relationship between Self-efficacy and Knowledge Sharing 

With the advent of the knowledge economy, knowledge has become one of the 

most important resources. By combing the literature on research and practice of 

knowledge management, it is found that changing people's behavior of sharing 

knowledge becomes the most difficult part of the knowledge management process 

(Zhang & Wang, 2008), so scholars focus on studying the factors that affect 

knowledge sharing. Among them, self-efficacy is one of the key factors. This study 

aims to explore the relationship between knowledge sharing attitudes, self-efficacy, 

and knowledge sharing behaviors. For example, a study by Zhang and Wang (2008) 

pointed out that knowledge sharing attitudes and self-efficacy can predict knowledge 

sharing behavior. Chen et al. (2012) found that attitude is a key factor influencing 

willingness to share knowledge, and the greater the positive effect of self-efficacy and 

organizational climate on attitude, the greater its contribution to knowledge sharing. It 

was also suggested that organizations should encourage employees' cooperative 

behaviors or activities to enhance self-efficacy for knowledge sharing, which in turn 

increases attitudes and willingness to participate in knowledge sharing, thus bringing 

benefits to the whole organization. the role of self-efficacy on knowledge sharing 

behavior has also been validated in the field of education. Ergun and Avci (2018) 

examined the extent to which knowledge sharing self-efficacy, motivation, and sense 
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of community variables in an online learning environment predicted knowledge 

sharing behavior (knowledge receiving and knowledge giving) among college 

students. Knowledge sharing self-efficacy was found to be the best predictor of 

knowledge giving and receiving behaviors, followed by motivation and sense of 

community. Ngoc Hoi (2021) identified lack of teacher-student interaction as the 

main cause of impaired student engagement, and by examining the indirect effects of 

perceived Facebook instructional revelation on students' cognitive engagement, using 

knowledge-sharing behavior as a mediator and knowledge-sharing self-efficacy as a 

moderator in the study, the results showed that among students with moderate to high 

confidence in knowledge Facebook's perceived instructional revelation had a 

significant indirect effect on cognitive engagement shared through knowledge sharing 

behaviors, but not in the low confidence group. It is noted that students' self-efficacy 

in knowledge sharing should be used to foster a knowledge sharing culture that has 

the potential to increase students' cognitive engagement in higher education. 

 

2.7.12 Relationship between Self-efficacy and Perceived Value 

A review of the literature reveals that the relationship between general self-

efficacy and perceived value has been noted in a large number of studies as having an 

impact on behavioral intentions. Lee et al. (2014) examined the interaction between 

students' task values and self-efficacy in the areas of defensive pessimism, academic 

cheating, procrastination, and self-hindrance, it was found that perceived high values 

in tasks or domains with low self-efficacy can pose a threat to perceived self-worth 

and lead students to adopt various maladaptive achievement strategies. the 

relationship between perceived task value and procrastination depends on the level of 

self-efficacy. Perceived intrinsic or utility value positively predicted procrastination 

for students with low self-efficacy, but not for students with high self-efficacy. 

Nguyen et al. (2021) explored the variables related to participants' hands-on self-

efficacy, perceived value, cooperative attitudes, and competition readiness in relation 

to motivational orientation in an ISTEAM competition, noted that students who 

participated in the competition had high self-efficacy for making miniatures and were 

able to fully enhance the perceived value that the competition brought to them and 
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had positive attitudes toward working with team members and preparing for the 

competition. 

 

2.7.13 Relationship between Self-efficacy and Student Satisfaction 

The aforementioned combing of previous studies revealed that self-efficacy 

has a close relationship with individual motivation, academic performance, and 

student satisfaction. On this basis, scholars have gradually extended their research to 

online learning and flipped classrooms. In a study of online learning environments, 

Shen et al. (2013) concluded that self-efficacy is a key factor for successful online 

learning. Liaw and Huang (2013) suggested that the interactive learning environment, 

self-efficacy, and anxiety also influence perceived satisfaction; perceived satisfaction, 

perceived usefulness, and the interactive learning environment all predict self-

regulation in the online learning environment. (Irrelevant findings removed) In 

addition, most studies have focused on pointing to computer self-efficacy as the key 

to learning performance and satisfaction in online learning (Alqurashi, 2016; 

Khlaisang et al., 2021; Wu et al., 2010), but researchers generally agree that online 

learning requires a multifaceted sense of self-efficacy. Shen et al. (2013) subdivided 

online learning self-efficacy into five dimensions, including 1) self-efficacy for 

completing online courses, 2) self-efficacy for socializing with peers, 3) self-efficacy 

for using tools in the course management system (CMS), 4) self-efficacy for 

interacting with instructors in online courses, and 5) self-efficacy for academic 

purposes with peers self-efficacy for interacting with fellow students for academic 

purposes. the results showed that online learning self-efficacy predicted students' 

online student satisfaction. Aldhahi et al. (2021), in conducting a survey to assess 

online student satisfaction in 22 Saudi Arabian universities, found that student 

satisfaction ranged between high satisfaction and dissatisfaction, while online learning 

self-efficacy (OLSE) differed significantly: high satisfaction was positively related to 

online learning self-efficacy and clearly indicated that improving distance learning, 

time management, and technology self-efficacy can increase student satisfaction. 

In the flipped classroom instructional model, Chou (2018) concluded that the 

flipped classroom approach was significantly and positively related to computer audit 

self-efficacy and that there was a significant positive correlation between computer 
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audit self-efficacy and satisfaction with instruction. Yilmaz (2017) showed that the e-

learning readiness scale was related to students' satisfaction and motivation in 

completing academic tasks. Computer self-efficacy, Internet self-efficacy, and online 

communication self-efficacy were significant predictors of student satisfaction and 

motivation. Li et al. (2017) showed that collaborative learning supported by flipped 

instruction can improve students' academic performance, course satisfaction, and 

cooperative learning attitudes, and that online learning self-efficacy affects students' 

academic performance and course satisfaction in mathematics and science education. 

In summary, based on the above analysis of the relationship of variables in 

2.7.10-2.7.13, the following research hypotheses are proposed in this paper. 

H34: Self-efficacy moderates between perceived quality and student 

satisfaction. 

H35: Self-efficacy moderates between knowledge sharing and student 

satisfaction. 

H36: Self-efficacy moderates between perceived value and student 

satisfaction.     

In addition, based on the above variable relationships, the following chain 

mediating hypotheses are proposed. 

1)  Chain mediating role of perceived quality and knowledge sharing 

H37: Perceived quality and knowledge sharing mediate the chain between 

perceived ease of use and student satisfaction. 

H38: Perceived quality and knowledge sharing mediate the chain between 

perceived usefulness and student satisfaction. 

H39: Perceived quality and knowledge sharing mediate the chain between 

interactivity and student satisfaction. 

H40: Perceived quality and knowledge sharing mediates the chain between 

teacher support and student satisfaction. 

2) Chain mediating role of perceived value and knowledge sharing 

H41: Perceived value and knowledge sharing mediate the chain between 

perceived ease of use and student satisfaction.       

H42: Perceived value and knowledge sharing mediate the chain between 

perceived usefulness and student satisfaction. 
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H43: Perceived value and knowledge sharing mediate the chain between 

interactivity and student satisfaction. 

H44: Perceived value and knowledge sharing mediate the chain between 

teacher support and student satisfaction. 

H45: Perceived value and knowledge sharing mediate the chain between goal-

directed orientation and student satisfaction. 

In summary, based on the experience and inspiration from the above-

mentioned literature, the research hypotheses and predictions are summarized in 

Table 2.3 below, based on the relevant theories and combined with the actual study. 

 

Table 2.2  Summary of Research Hypotheses 

Direct Effects Hypothesis 

H1a: Perceived ease of use positively affects perceived quality. 

H1b: Perceived ease of use positively affects perceived value. 

H2a: Perceived usefulness positively affects perceived quality. 

H2b: Perceived usefulness positively affects perceived value. 

H3a: Interactivity positively affects perceived quality. 

H3b: Interactivity positively affects the perceived value. 

H4a: Teacher support positively affects perceived quality. 

H4b: Teachers support a positive impact on perceived value. 

H5: Perceived quality positively affects student satisfaction. 

H6: Perceived quality positively affects perceived value. 

H7: Perceived quality positively affects knowledge sharing. 

H8: Perceived value positively affects knowledge sharing. 

H9: Perceived value positively affects student satisfaction. 

H10: Knowledge sharing positively affects student satisfaction. 

Mediation hypothesis 

H11: Perceived quality mediates between perceived ease of use and knowledge 

sharing. 

H12: Perceived quality mediates between perceived usefulness and knowledge 

sharing. 
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Direct Effects Hypothesis 

H13: Perceived quality mediates between interactivity and knowledge sharing. 

H14: Perceived quality mediates between teacher support and knowledge sharing. 

H15: Perceived quality mediates between perceived ease of use and student 

satisfaction. 

H16: Perceived quality mediates between perceived usefulness and student 

satisfaction. 

H17: Perceived quality mediates between interactivity and student satisfaction. 

H18: Perceived quality mediates between teacher support and student satisfaction. 

H19: Perceived quality mediates between perceived ease of use and perceived value. 

H20: Perceived quality mediates between perceived usefulness and perceived value. 

H21: Perceived quality mediates between interaction and perceptual value. 

H22: Perceived quality mediates between teacher support and perceived value. 

H23: Perceived value mediates between perceived ease of use and student 

satisfaction. 

H24: Perceived value mediates between perceived usefulness and student satisfaction. 

Mediation hypothesis 

H25: Perceived value mediates between interactivity and student satisfaction. 

H26: Perceived value mediates between teacher support and student satisfaction. 

H27: Perceived value mediates between perceived ease of use and knowledge sharing. 

H28: Perceived value mediates between perceived usefulness and knowledge sharing. 

H29: Perceived value mediates between interaction and knowledge sharing. 

H30: Perceived value mediates between teacher support and knowledge sharing. 

H31: Perceived value mediates between perceived quality and student satisfaction. 

H32: Knowledge sharing mediates between perceived quality and student satisfaction. 

H33: Knowledge sharing mediates between perceived value and student satisfaction. 

Moderating effect hypothesis 

H34: Self-efficacy moderates between perceived quality and student satisfaction. 

H35: Self-efficacy moderates between knowledge sharing and student satisfaction. 

H36: Self-efficacy moderates between perceived value and student satisfaction. 
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Direct Effects Hypothesis 

Chain intermediary hypothesis 

The role of chain mediators of perceived quality and knowledge sharing 

H37: Perceived quality and knowledge sharing mediate the chain between perceived 

ease of use and student satisfaction. 

H38: Perceived quality and knowledge sharing mediate the chain between perceived 

usefulness and student satisfaction. 

H39: Perceived quality and knowledge sharing mediate the chain between 

interactivity and student satisfaction. 

H40: Perceived quality and knowledge sharing mediate the chain between teacher 

support and student satisfaction. 

 The role of chain mediators perceived value and knowledge sharing 

 H41: Perceived value and knowledge sharing mediate the chain between perceived 

ease of use and student satisfaction. 

 H42: Perceived value and knowledge sharing mediate the chain between perceived 

usefulness and student satisfaction. 

 H43: Perceived value and knowledge sharing mediate the chain between interactivity 

and student satisfaction. 

 H44: Perceived value and knowledge sharing mediate the chain between teacher 

support and student satisfaction. 

 H45: Perceived value and knowledge sharing mediate the chain between perceived 

quality and student satisfaction. 

 



 

 

80 

2.8 Theoretical Framework 

 

Figure 2.3  Theoretical Framework 

Note:  Drawing: Prepared by the author of this paper 

 

2.9 Conceptual Framework 

Based on the above research ideas, and in order to empirically test the 

hypotheses proposed in this study, the following conceptual framework (Figure 2.4) is 

constructed in this paper based on the relationships and paths between variables in 

order to carry out the related research work. 

 

 

Figure 2.4  Conceptual Framework Diagram 

Note:  Drawing: prepared by the authors of this paper 

  



 

 

CHAPTER 3 

 

RESEARCH METHODOLOGY 

 

3.1 Research Object 

At present, the number and application scale of catechism courses in China 

has ranked first in the world, with 32,000 courses online on major platforms, more 

than 140 million school students receiving catechism credits, and more than 10 billion 

learning views by social learners (Ministry of Education official website: Ministry of 

Education Undergraduate First-class Curriculum Construction (2020)). Based on the 

vigorous development of catechism platforms and numbers, the current focus of 

China's Department of Higher Education on higher education curriculum reform is to: 

emphasize the reform of traditional offline classroom teaching, highlight student-

centered, encourage the increase of teaching content that reflects the integration of 

multidisciplinary thinking, the integration of industrial technology and disciplinary 

theory, the integration of interdisciplinary competencies, the integration of 

multidisciplinary project practice, focus on teaching method innovation, in-depth 

teacher-student and student-student interactive communication In addition, the 

classroom will be created with vitality. At the same time, teachers of all kinds of 

colleges and universities nationwide are encouraged to participate extensively, based 

on quality online classes such as catechism driven by the demonstration of high-

quality catechism, to make innovative transformation of on-campus courses according 

to local conditions and schools, and to carry out hybrid teaching that organically 

combines online learning and offline face-to-face teaching. Therefore, in recent years, 

many educators in Chinese colleges and universities have implemented the reform 

practice of flipped classroom based on whether the online classroom is implemented, 

how interactive the offline classroom is, and whether the online and offline 

classrooms are integrated. 
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Based on this, the online part of the flipped classroom teaching in Chinese 

universities mainly relies on the course resources of domestic muclidean platforms. 

Therefore, with the assistance of two influential catechism platforms in China, Xue 

Tang Online and Wisdom Tree, the study selects representative courses in Chinese 

universities with flipped classroom implementation and uses undergraduate students 

(freshmen to seniors) with flipped classroom experience as the sample and the main 

source of data collection. 

Although there are differences in the level of the institutions where the courses 

are offered, seven institutions were selected based on their experience in flipped 

classroom teaching for more than one year, the impact of the course selection on the 

platform, and the popularity of the courses. the surveyed students were all students 

who adopted the online course in addition to the online course and also had to attend 

the instructor's online classroom, so the sample was representative and actionable.  

 

3.2 Sampling Method 

In this study, convenience sampling was used to sample the predicted samples. 

Convenient sampling, is a type of sample that is done for the sake of convenience. It 

is a non-probability sampling method in which the investigator decides the sample 

units in the survey based on the principle of convenience. In China, in addition to 

being an independent online learning resource for university students, most of the 

courses available on the MOOCs platform are also open to social learners for free, 

making it difficult to count the number of courses taken by university students over a 

certain period of time. In addition, the practice of flipped classroom teaching methods 

is mostly dependent on the teachers' own willingness, and no clear statistics can be 

obtained. Therefore, this paper adopts a convenience sampling method, using the 

author's position as a catechism builder and the collaborative platforms: Xue Tang 

Online and Wisdom Tree. The catechism platforms recommended Chinese higher 

education institutions that are representative of flipped classroom teaching and invited 

these eligible institutions to participate in the study. The questionnaire was created 

electronically using questionnaire.com and the relevant course lecturer or class 
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teacher was asked to distribute the electronic questionnaire to students within the 

course WeChat group or using tools such as Rain Classroom. 

Based on the recommendation of the above-mentioned mooting platform, 

survey data were obtained from a total of seven universities conducting flipped 

classroom teaching classes, including Beijing Institute of Technology, Guilin 

University of Technology, Northeastern University, Kunming University of Science 

and Technology, Yunnan University, Yunnan Normal University and Lanzhou 

University of Technology. Since flipped classrooms are mostly conducted by 

instructors on their own, the number of flipped classes in each university varies. In 

order to make the sample typical and representative, each school selected 2-4 courses 

with flipped classroom teaching from freshman to senior year of undergraduate 

studies, and collected the sample as a class. 

 

3.3 Scale Design 

In order to ensure the measurement method is systematic and comprehensive, 

this paper read and referred to a large number of previous related studies and drew on 

the measurement of suitable variables from previous studies to ensure the validity of 

the measurement instruments in this study. the scales used were mostly multi-item 

scales previously developed and used by researchers in Western countries, and all 

showed good reliability and validity. 

The perceived usefulness and perceived ease of use of the scales used Hsieh et 

al. (2016) measurement scale for online learning systems had a combined reliability 

of 0.88 and 0.90, respectively, indicating that the scales selected both had high 

reliability. the interactivity and instructor support scales were adapted from the studies 

of Kuo et al. (2014) and Limniou et al. (2017) to measure students' evaluation of the 

effectiveness of the flipped classroom interaction experience and support from the 

instructor, and the combined reliability of the student-student interaction scale and the 

student-content interaction scale developed by Kuo et al. (2014) were 0.99 and 0.92, 

with very good internal consistency. Perceived quality was used to measure students' 

evaluations of the learning environment and learning experiences in different settings 

of educational technology and flipped settings. Perceived quality in this study was 
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combined by measuring students' perceptions of the combined quality of several 

aspects of the online learning platform, interactivity, and instructor support, so the 

questionnaire was selected for adaptation and synthesis from Elmaadaway (2018); 

Kuo et al. (2014); Serenko (2011). the above scale has good reliability with the 

selected question item Loading value of 0.893 or scale alpha coefficient of 0.93 or 

more. Perceived value is mainly used to reflect students' perceived evaluation of 

learning efficiency. the perceived value scale was adapted from Haghighi et al. 

(2018); Zhai et al. (2017), with a scale alpha coefficient of 0.8 or higher, which has 

good reliability. the goal-directed orientation measures the higher-level psychological 

engagement factors behind student engagement, which are motivations internalized by 

the learner's self. This variable scale was selected from the studies of Elliot et al. 

(2001); Lin (2021); Elliot et al. (2001) developed scales with Cron bach coefficients α 

of 0.91, 0.89, and 0.77 for mastery goal, achievement convergence, and achievement 

avoidance goals; T. J. Lin developed three scales based on them corresponding to the 

above CR values of 0.77, 0.92, and 0.82. the student's self-efficacy measure scale was 

adapted from the overall self-efficacy scale developed by Diep et al. (2017), which 

had an alpha = 0.87 with high internal consistency. Knowledge sharing is an 

evaluation indicator for students to exchange each other's knowledge and improve 

their learning efficiency and effectiveness in continuous integration and utilization, 

and the scale was selected from the scale developed by Zhao (2013), which measures 

three aspects of motivation, willingness and behavior to share, and the combined 

reliability of the selected scale was 0.92, respectively, which reached an acceptable 

level, indicating that the scale reliability is good. Regarding the measurement of 

overall attitude towards student satisfaction and willingness to continue using, it was 

adapted from the Learning Satisfaction Scale from the study of Kuo et al. (2014) with 

a combined reliability of 0.93, respectively, which is a very reliable and mature scale. 

the specific variables and sources of the questionnaire are shown in Table 3.1 below. 
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Table 3.1  Flipped Classroom Satisfaction Variables and Sources of the Scale 

Measurand Dimensio

n 

Scale Content Scale Source 

 

 

 

Ease of Use 

(EOU) 

 

 

 

 1. It was easy for me to become 

proficient in using the online course 

learning system. 

2. I think the online course learning 

system is very easy to operate. 

3. It is easy for me to use the online 

course learning system to achieve the 

functions I want. (e.g. multiply speed, 

fast forward, pause etc.). 

4. Using an online learning system 

simplifies the learning process. 

(Hsieh et al., 

2016). 

usefulness 

(U) 

 1. In the flipped classroom, using the 

online course as a prerequisite learning 

helped to improve my learning in the 

classroom. 

2. The use of online courses in the 

flipped classroom has improved my 

performance in the classroom. 

3. I found it useful to use the online 

course as a prerequisite in the flipped 

classroom. 

4. The flexibility of the online courses in 

the flipped classroom is perfect for my 

learning style. 

interactivity 

(INT) 

 1. In flipped classes, students interact 

easier than traditional classes. 

2. In flipped classes, classroom 

discussion is easier to participate in than 

(Arbaugh, 

2000). 
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Measurand Dimensio

n 

Scale Content Scale Source 

in traditional classes. 

3. In the flipped classroom, students can 

learn from each other more effectively. 

4. Students and teachers interact more 

easily than in traditional classrooms. 

5. I think the class discussion of the 

whole course is of high quality. 

Teacher 

Support 

(TS) 

 1. The learning materials provided by 

teachers are easy to obtain and 

understand, rich and useful. 

2. The learning objectives set by the 

teachers before class are reasonable and 

in line with the students' learning 

situation. 

3. The teaching tasks designed by the 

teachers are reasonable, and the feedback 

and help channels are smooth. 

4. Teachers' teaching methods are proper 

and highly enlightening 

5. Teachers can guide students to study 

independently and create an interactive 

learning environment. 

(Limniou et 

al., 2017). 

perceived 

quality 

(PQ) 

 1. Overall, I found the Flipped 

Classroom course to be of high quality. 

2. In general, I found the Flipped 

Classroom online course easy to use and 

useful to me. 

3. In general, I had many interactions 

with my classmates and the teacher that 

(Elmaadaway, 

2018; Kuo et 

al., 2014; 

Serenko, 

2011). 
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Measurand Dimensio

n 

Scale Content Scale Source 

were relevant to the content of the course 

and of high quality. 

4. I felt that the teaching methods and 

support provided by the teacher helped to 

improve the quality of learning. 

perceived 

Value (PV) 

 1. The flipped classroom allows me to 

learn more in less time than traditional 

learning methods. 

2. I can learn more in less time than with 

traditional learning methods. 

3. The flipped classroom is a new way of 

learning that gives me a sense of being 

up to date with the changes in teaching 

and learning. 

4. The flipped learning process gives me 

a sense of self-fulfilment. 

5. The flipped classroom will help me in 

my future study and work as I will be 

able to exercise my ability to learn 

independently and participate in 

discussions. 

(Haghighi et 

al., 2018; 

Zhai et al., 

2017). 

Knowledge 

Sharing 

(KS) 

 1. I think sharing my knowledge with my 

classmates helps me to gain the 

recognition of others. 

2. I feel that contributing my knowledge 

and experience shows my own 

achievement and value. 

3. I am involved in the class knowledge 

sharing activities because I love the 

(Zhao, 2013). 
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Measurand Dimensio

n 

Scale Content Scale Source 

group. 

4. I enjoy sharing my knowledge and 

learning experiences with my classmates. 

5. I am willing to share my expertise to 

help the group effectively complete a 

group project or task in the course. 

6. I am willing to share valuable 

information that I have obtained from 

various sources with my classmates. 

7. I am willing to participate in sharing 

because sharing knowledge among 

classmates helps to improve each other's 

knowledge. 

8. I can communicate and share 

knowledge with my classmates more 

quickly than completing work tasks on 

my own. 

9. When faced with a learning problem, 

we are skilled at communicating and 

sharing knowledge to solve the problem. 

10. I find that I learn a lot of new 

knowledge from my classmates through 

sharing knowledge when the task is 

completed. 

Self-

efficacy 

(SE) 

 1. I can set my own learning goals and 

achieve most. 

2. I can successfully overcome many 

challenges in learning. 

3. Compared with my classmates, I can 

(Diep et al., 

2017). 



 

 

89 

Measurand Dimensio

n 

Scale Content Scale Source 

do most of my learning tasks very well. 

4. When faced with difficult tasks, I am 

sure that I will complete them. 

Student 

Satisfaction 

(SS) 

 

 1. Overall, I am very happy with the 

class. 

2. Overall, I am satisfied with the 

teaching model of the flipped classes. 

3. I was satisfied with the learning 

experience I had in the flipped 

classroom. 

4. I feel that the course meets my needs. 

5. I would like to continue to participate 

in the flipped classroom learning model 

to take another course. 

(Kuo et al., 

2014). 

 

 

3.4 Research Methodology 

3.4.1 Literature Method 

The literature method is a method to understand and prove the object to be 

studied by reviewing literature. By collecting, reviewing and researching relevant 

theories at home and abroad through various tools such as relevant books and 

literature databases, we can grasp the current status of previous research results in the 

research fields of perceived quality, perceived value, knowledge sharing, self-efficacy 

and student satisfaction, and avoid duplication of research; in understanding the 

concept of student satisfaction, evaluation indexes, theoretical models, and designing 

the flipped classroom learner satisfaction questionnaire In the process of 

understanding the concept of student satisfaction, evaluation indexes, theoretical 

model, and designing the questionnaire for flipped classroom learners' satisfaction, 

the theoretical basis was strengthened through the literature review method, and the 
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theoretical basis was provided for the construction of the theoretical research model of 

the factors influencing student satisfaction in flipped classroom. 

 

3.4.2 Questionnaire Survey Method 

Questionnaires are a common tool to collect information for social research 

activities. It is a method of collecting information by developing a detailed and 

thorough questionnaire and asking respondents to respond accordingly. In order to 

achieve statistical investigation and analysis, this paper designs a questionnaire on the 

factors influencing student satisfaction in flipped classroom based on the scale model 

related to the research variables (perceived quality, perceived value, knowledge 

sharing, goal-oriented orientation, self-efficacy, and student satisfaction) based on the 

literature review. the questionnaire consisted of a table with questioned responses, 

which were evaluated by using a 5-point Likert-type scale ranging from 1 (strongly 

disagree) to 5 (strongly agree) to measure the constructs in the theoretical framework. 

According to (Hoelter, 1983; Wu, 2003), for exploratory factor analysis of 

samples, the ratio of the number of items per question to the sample size is usually 

between approximately 1:5 and 1:10. For validated factor analysis of samples, Hoelter 

(1983); Wu (2010) argue that the stability of the structural equations depends largely 

on the sample size, with a minimum requirement of 200 or more; some scholars also 

argue that the sample size should preferably be ten times or more of all the tested 

variables (Hou, 2004). In general, the larger the sample size, the greater the bias of the 

model parameter estimates. the lower the bias of the model parameter estimates, the 

higher the stability of the study results.  

In this study, according to the interpretation of (Wu, 2010), combined with the 

verification of the relationship between variables, the total number of formal 

questions in the questionnaire of this study is 45, and the ratio of the number of each 

question to the sample size is 1:10, which means that the number of valid 

questionnaires returned is not less than 450 to meet the requirement. In this paper, we 

plan to distribute about 700 questionnaires in 7 universities across China, and the 

number of questionnaires distributed in each school is 60-180 according to the 

calculation of 2-4 undergraduate courses in each institution and the number of 

students in each class varies from 30-45, and the recovery rate and effective rate is 
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65% or more, which meets the requirement. the questionnaires of this paper were 

created by using questionnaire.com and sent to the corresponding surveyed 

institutions, and the lecturers or class teachers of relevant majors were asked to 

distribute the electronic questionnaires to the surveyed students in the course WeChat 

groups or through tools such as Rain Classroom, in order to effectively and quickly 

get first-hand data for the empirical analysis related to student satisfaction model. 

 

3.4.3 Mathematical and Statistical Analysis Method 

Mathematical statistical methods are mathematical tools for quantitative 

description of random variables and the relationships between random variables. 

Among them, SPSS is widely used in research in the social sciences and is able to 

quantify and analyze the questionnaire data, and then use MPLUS to perform 

structural equation modeling to validate the constructed model. In this study, after 

collecting the questionnaire data, the statistical analysis software SPSS 22.0 was used 

to test the reliability and validity of the flipped classroom satisfaction factor 

questionnaire. the factor structure was obtained and then MPLUS 8.3 was used to 

conduct validation factor analysis to test the fit of the model structure in order to 

obtain the causal relationships between perceived usefulness, ease of use, 

interactivity, teacher support, perceived quality, perceived value, knowledge sharing, 

self-efficacy, and student satisfaction. 

 

3.5 Data Analysis Methods 

3.5.1 Descriptive Statistical Analysis 

In this paper, based on the development of flipped classroom in Chinese 

colleges and universities, a questionnaire survey was conducted among students 

taking more than 20 courses in the surveyed seven colleges and universities. the 

author counts the recovered valid data by gender, course year, major, and study time 

to understand the distribution of the basic information of the tested students. 
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3.5.2 Reliability Test 

When pre-testing the questionnaire, Churchill (1979) specifically stated in his 

study that the initial questionnaire should be screened and purified by factor analysis 

for the initial measurement questions. Unpurified items are prone to 

multidimensionality in factor analysis, which is not conducive to the analysis of the 

relationship between observed and latent variables. the correlation coefficient between 

items is generally calculated using CITC, and if the CITC is less than 0.5, the item 

needs to be deleted, and Li (2004) argued that the item should be deleted when the 

CITC is less than 0.35. It is also necessary to determine the reliability of the scale 

according to the value of the reliability coefficient Cronbach α. Generally, it is 

considered that the reliability of the latent variable meets the requirements if the value 

of Cronbach α is greater than 0.7, and if it is between 0.5 and 0.7, the scale of the 

latent variable needs to be revised, and if it is lower than 0.5, the questionnaire needs 

to be redesigned. Meanwhile, if the reliability coefficient Cronbach α of the latent 

variable after deleting an item is greater than the Cronbach α of all latent variables in 

the reliability test, the item needs to be deleted. 

In summary analysis, three main criteria are used in this paper for the 

purification and correction of the scale. If the CITC is less than 0.5, the item is 

deleted; if the reliability coefficient Cronbach α value after deleting the item is greater 

than the Cronbach α value of all latent variables, the item is deleted; if the reliability 

coefficient of latent variables cannot reach above 0.7 then the questionnaire needs to 

be redesigned. In this paper, CITC analysis and reliability analysis were conducted on 

the samples by using SPSS 22.0 on the valid samples. 

 

3.5.3 Unidimensional Analysis 

The unidimensional analysis is to evaluate the unidimensionality of the factors 

by conducting data test analysis of each factor of the measured variables included in 

the model one by one through the factor analysis method. the main purpose of 

unidimensional analysis is to eliminate those terms that are not pure factors (Weiss & 

Wolfowitz, 1970). This is done by doing the deletion of the redundant factors if the 

results of the factor analysis are not single factors. 
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The data processing of factor analysis mainly used KMO (Kaiser-Meyer-Olkin 

measure of sampling adequacy) for sample measurement, the purpose is to test the 

correlation of each variable, this study was conducted using the percentage of 

explanation, using the percentage of explanation analysis can test the convergent 

validity of the variables, the greater the percentage of explanation of each variable 

question item, the indicates the higher the convergent validity, by greater than 60% 

before retaining, otherwise the factor is divided into two, rather than a single factor. 

In this paper, a series of analytical tests were taken to ensure the 

unidimensionality of the structural variables by front-siding the scale, first removing 

the question items whose reliability and CITC coefficients did not meet the criteria, 

and conducting factor analysis using KMO sample measures. Finally, the 

unidimensional factors were analyzed by the unidimensionality test to further improve 

the quality of the questionnaire. After removing the unqualified questions, the scale 

was subjected to exploratory factor analysis to test the internal structural validity of 

the scale. 

 

3.5.4 Exploratory Factor Analysis 

Exploratory factor analysis was conducted to measure the structural validity of 

the scale, which is to determine whether the measurement variables of each latent 

variable have a stable consistency and structure, and is the most commonly used index 

when evaluating the validity of the scale. In this paper, SPSS 22.0 software was 

applied to test the composition of each dimension. When using factor analysis for 

validity analysis, it is necessary to judge whether the conditions of factor analysis are 

satisfied first. Generally, two conditions need to be satisfied: one is that the KMO 

value needs to be greater than 0.7; the other is that the significance of Bartlett's 

sphericity test is less than 0.05. If these two conditions are satisfied, it means that 

there is a strong correlation between the observed variables, which is suitable for 

factor analysis. 
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3.5.5 Confirmatory Factor Analysis 

Confirmatory factor analysis is a statistical analysis of the survey data. This 

method is used to test whether the relationship between a factor and the corresponding 

observed variable is in accordance with the theoretical relationship predetermined by 

the researcher. the Swedish statistician (Jöreskog, 1971) first systematically proposed 

the theory and method of validated factor analysis, the basic idea of which is 

expressed as follows: the researcher first proposes hypotheses and reasoning based on 

the existing theory and knowledge, and gradually constructs a model about the 

relationship between a set of variables. the purpose of the study is to test the 

consistency of the theory with the data, starting from the theoretical hypothesis, so as 

to test and eventually develop the theory. 

This paper focuses on calculating structural validity, convergent validity, and 

discriminant validity for each latent variable using validated factor analysis. generally 

requires the standardized loadings of the observed variables to be greater than 0.5 in 

order to consider the scale to have good construct validity; the combined reliability 

(construct reliability, CR) is also one of the criteria for judging the quality of the 

scale, reflecting whether all observed variables in each latent variable consistently 

explain that latent variable. generally requires a combined reliability CR greater 

than0.7, indicating that all observed variables in each latent variable can consistently 

explain that latent variable. Average variance extracted (Average variance extracted, 

AVE) mainly explains how much of the variance of the latent variable is from the 

measurement error and is used to measure the convergent and discriminant validity of 

each latent variable. It is generally believed that the larger the mean variance 

extracted, the smaller the relative measurement error. According to previous studies, it 

is known that the latent variable AVE > 0.5and the arithmetic square root of the mean 

variance extracted of the latent variable is greater than the correlation coefficient 

between the latent variable and other latent variables, then the scale has good 

convergent validity and convergent validity.  

In addition, this paper uses Mplus 8.3 to perform confirmatory factor analysis 

(CFA) on the scales in this paper, and builds validation factor models based on the 

results of exploratory factor analysis, and judges whether the validation factor models 

constructed in this paper are appropriate by judging the structural equation fit 
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indicators, and if they meet the criteria, the models constructed in this paper can 

effectively measure the relevant latent variables. Table 3.2 below shows the main 

evaluation indexes and evaluation criteria for the overall fitness of the model 

constructed in this study. 

 

Table 3.2  Main Evaluation Indexes and Evaluation Criteria of the Overall Model 

Fitness 

Statistical Test Quantity Adapter Criteria or Critical Value 

Chi-square degree of freedom ratio (NC 

value) 

1 <NC <3, good fit; NC <5, reasonable 

fit 

RMSEA <0.05 (Good fit) <0.08 (reasonable fit) 

GFI ＞0.8 

AGFI ＞0.8 

NFI ＞0.9 

CFI ＞0.9 

TLI ＞0.9 

SRMR ＜0.08 

Statistical test quantity Adequacy criterion or critical value 

 

3.5.6 Mediating Effect Test 

In this paper, Bootstrap's method is used as the means of mediating effect test. 

Bootstrap method was proposed by Efron, a professor of statistics at Stanford 

University, in 1977. As a new statistical method of sampling, it can effectively solve 

the evaluation problem of small sample testing. the principle of the method: new 

samples and statistics are derived by sampling the data of the original sample itself. 

That is, in the case that the entire sample is unknown, a certain estimated confidence 

interval is constructed with the help of multiple sampling with partial samples with 

put-back. the specific method is to set the sample size to 1000-5000 (usually at least 

1000) and the confidence level of the interval to 95V. If it is not included, it is 

partially mediated, and if it is included, it is fully mediated. 
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3.5.7 Moderating Effect Test 

The moderating effect is concerned with the effect of the interaction between 

the moderating variable and the independent variable on the dependent variable. In 

this paper, we use SPSS linear regression to test the moderating effect of self-

efficacy on the relationship between perceived quality, perceived value, and 

knowledge sharing, respectively, and student satisfaction. This is done by 

standardizing or centering the independent and moderating variables. Since the 

interaction term (simply the product term) of the independent and moderating 

variables is required in the final test of the moderating effect, without 

standardization or centrality, the interaction term will have serious co-linearity 

problems with the independent variables, so that the study results will not be 

credible. Second, the interaction terms of the independent and moderating variables 

are calculated. When the significance of the interaction term does not reach on the 

0.05 level, the moderating effect is insignificant, and there is no moderating effect. 

 



 

 

CHAPTER 4 

 

DATA ANALYSIS RESULTS AND DISCUSSION 

In this chapter, the author measured college students' satisfaction with the 

flipped classroom using the Flipped Classroom College Student Satisfaction Scale, 

which was developed based on a proven scale, and measured college students' 

satisfaction with the flipped classroom in eight constructs: perceived ease of use, 

perceived usefulness, interactivity, teacher support, perceived quality, perceived 

value, knowledge sharing and self-efficacy. For the data organization and analysis 

part, SPSS for Windows 22.0 (hereafter referred to as SPSS 22.0) and Mplus 8.3 

software were used. the data were analyzed by SPSS 22.0 for descriptive statistics, 

questionnaire reliability test and factor analysis, questionnaire item screening, and 

hypothesized structural variables. Mplus software is a powerful multivariate statistical 

analysis software with unique advantages in dealing with multiple mediation models, 

models with moderated mediating effects (Wang, 2014), and Mplus software can 

calculate and distinguish different mediating effect sizes simultaneously. Therefore, in 

this study, Mplus 8.3 was used to test the overall model and the fit of each measured 

model and to validate the mediating effects, chain mediating effects, and moderating 

effects constructed in the model. 

 

4.1 Data Collection 

In this study, the post-pretest revised development questionnaire was sent to 

teachers implementing flipped classroom teaching in the seven surveyed schools via 

questionnaire network between January and February 2022, and then distributed to 

students via teachers with course Wechat Group, QQ Group and Rain Classroom 

platform. Students completed the survey by accessing the questionnaire link on their 

mobile devices and completing and submitting it. According to the number of 

students in the surveyed classes, 731 questionnaires should be collected, and 710 
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questionnaires were actually collected, with a recovery rate of 97.3%. There were 678 

valid questionnaires, with an effective rate of 95.5%. 

 

4.2 Data Analysis 

In this part, firstly, descriptive analysis was conducted on the observed values 

of the 678 valid sample data collected to understand the sample profile; secondly, the 

dimensions and consistency of the survey items were determined on the basis of 

exploratory analysis (EFA) and confirmatory analysis (CFA) to obtain the potential 

factors involved in the research hypothesis and to screen the question items of each 

conformal survey; Finally, Mplus 8.3 was used to conduct a validation test of the 

model of factors influencing college students' satisfaction. That is, the fit of the model 

overall and each measurement model was tested, and the mediating and moderating 

effects were verified to further determine the relationship between the potential 

variables of the proposed hypothesis model, and to clarify the core variables affecting 

the satisfaction of college students in flipped classrooms and the relationship between 

them. 

 

4.2.1 Demographic Characteristics of the Sample 

A total of 678 valid sample data of subjects were obtained from this 

questionnaire survey. the author analyzed the valid data in terms of school, grade, 

gender, major, and weekly online learning time. the statistical results of the sample 

are shown in Table 4.1. 
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Table 4.1  Demographic Characteristics of the Sample 

Variable Class Number of 

Student 

Percentage 

(%) 

 School Beijing Institute of Technology 77 11.4 

Northeastern University 95 14 

Guilin University of Technology 109 16.1 

Kunming University of Science and 

Technology 

123 18.1 

Lanzhou University of Technology 78 11.5 

Yunnan University 91 13.4 

Yunnan Normal University 105 15.5 

Grade freshman 314 46.3 

sophomore 86 12.7 

junior 228 33.6 

senior 50 7.4 

Gender male 372 54.5 

female 306 45.5 

Specialty science and engineering 337 49.7 

Literature and history class 132 19.5 

arts 9 1.3 

other 200 29.5 

Online 

learning time 

hardly any 0 0 

Under 1 hour 98 14.5 

From 1-1.5 hours 178 26.3 

For the 1.5-2 hours 121 17.8 

More than 2 hours 281 41.4 

 

The above table shows that among the 678 flipped classroom learners 

surveyed, 46.3%, 12.7%, 33.6% and 7.4% were students from freshmen to seniors 

respectively; 54.5% were male students and 45.5% were female students; the largest 

number of majors were science and technology students (49.7%), while there were 
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fewer arts and history and art students (19.5% and 1.3%). This is closely related to the 

fact that four of the surveyed institutions are polytechnics. In terms of online learning 

time per week, those who study for more than 2 hours were the most, accounting for 

41.4%, 17.8% spent 1.5-2 hours on learning, 26.3% spent 1-1.5 hours on learning, and 

14.5% spent less than 1 hour on learning. The percentage of those who spent little to 

no time studying online was 0. As the students surveyed had to be enrolled in an 

online classroom and also in an offline classroom, they had a flipped classroom 

experience. Therefore, the data selected for this option have been removed and not 

included in the statistics of the valid questionnaire to ensure the authenticity and 

representativeness of the sample data. 

 

4.2.2 Descriptive Statistics and Normality Test 

In this study, descriptive statistics were used to measure each characteristic of 

the test data to describe and summarize the overall characteristics they represent. For 

example, frequency and percentage are reported to clean up any missing responses in 

the survey items; mean, standard deviation, and degree of normality or skewness are 

reported to reflect the concentration trend of the data. Among them, the normal 

distribution, also known as the normal distribution, a distribution of the most common 

and important continuous type of measurement information. When the overall 

distribution is uncertain in a study, the observed data can usually be used to determine 

whether the overall distribution follows a normal distribution, a process that is both a 

normality test. 

In this paper, the Skewness-Kurtosis test is used to perform the normality test. 

Skewness is a statistic that describes the direction of skewness of the distribution of 

values. Kurtosis is a statistic that describes the steepness of the distribution of the 

values of the variables. Sk = 0, KU = 0, the distribution is normal, Sk > 0, the 

distribution is positively skewed, Sk < 0, the distribution is negatively skewed, KU > 0, 

the curve is steep, KU < 0, the curve is flat. In statistical analysis, when the absolute 

value of skewness is less than 1 and the absolute value of kurtosis is less than 1, the 

variable data can be considered as approximately obeying normal distribution and the 

parameters do not show bias (Lord, 1955; Ren, & Linzi, 1990; Tian, & Yu, 2012). 
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In this study, the scores of each variable were calculated based on the results 

of the Flipped Classroom Student Satisfaction Scale responses, and the mean, 

standard deviation, skewness, and kurtosis values of each variable were also 

calculated by using descriptive statistical analysis. As shown in Table 4.2, the 

statistics show the distribution of the scale scores. 

 

Table 4.2  Descriptive Statistics of Flipped Classroom College Students' Satisfaction 

Scale 

 Mean  Standard Deviation  Min  Max  Skewness  Kurtosis  

EOU 3.66 0.82 1 5 -0.258 0.149 

USE 3.20 0.76 1 5 -0.275 0.286 

INT 3.28 0.76 1 5 -0.421 0.595 

TS 3.45 0.73 1 5 0.006 0.020 

PQ 3.37 0.81 1 5 -0.858 0.126 

PV 3.49 0.97 1 5 -0.294 -0.096 

SE 3.59 0.81 1 5 -0.020 -0.073 

KS 3.40 0.86 1 4.9 -0.164 -0.497 

SS 3.75 0.83 1 5 -0.337 0.022 

 

As can be seen from the results displayed in Table 4.2, the scale means varied 

between 3.20 and 3.75, with standard deviations ranging from 0.73 to 0.97. the 

question item scores for each variable of the scale cover a range from 1 to 5. the 

distribution of question item scores for all variables of the scale showed some 

skewness. However, the absolute values of skewness and kurtosis of each variable are 

less than 1. Therefore, the data of each main variable are basically normally 

distributed and do not lead to bias in parameter estimation. 
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4.2.3 Reliability Test 

Reliability test and reliability analysis is a valid method used to evaluate 

whether the questionnaire is reliable and stable. It indicates the degree of reliability of 

the questionnaire and is used to test whether the questionnaire data results are 

consistent or stable, etc. the commonly used test is the alpha coefficient (Cronbach's 

Alpha coefficient) proposed by Cronbach. The scholar Nunnally (1975) considered 

alpha coefficient above 0.7 as an acceptable scale boundary value. In general, 

exploratory studies, a minimum alpha coefficient of 0.5 or higher is required, and 

greater than 0.6 or higher is preferable. In the behavioral and social sciences, because 

each scale contains stratified constructs, the subscale alpha coefficients of each 

construct should be examined in addition to the total scale alpha coefficient. Subscale 

alpha coefficients between 0.6 and 0.7 are acceptable, and above 0.7 is better 

(Nishimura et al., 1991). 

In addition, item-total correlation is also an important indicator to examine the 

quality of the questionnaire. the homogeneity of items is examined by finding the 

correlation coefficient of the product difference between individual items and the total 

score, which is used as a basis for selecting items. the correlation coefficient between 

the items is usually calculated using the CITC (Corrected Item-Total Correlation) 

value. the higher the CITC value of individual question items and the total score, the 

higher the homogeneity; conversely, the lower the CITC value, the lower the 

homogeneity and consider deleting the question item. Churchill (1979) argued that the 

item needs to be deleted if the CITC is < 0.5; Li (2004) argued that the item should be 

deleted if the CITC is < 0.35. 

The questionnaire for this study was formed based on previous established 

questionnaires with appropriate modifications in the context of the flipped classroom 

scenario. To ensure the validity and reliability of the study's findings, the results of 

the ITC analysis and reliability analysis of the questionnaire are shown in Table 4.3 

below. 
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Table 4.3  Results of CITC and Reliability Analysis 

Variable Observed 

Indicator 

Correlation 

between 

Question and 

Total score 

Correlation 

between 

Question and 

Total score 

Reliability 

(CR) 

(CITC) (Alpha) 

Ease of use  

(EOU) 

EOU1 0.744 0.807 0.86 

EOU2 0.773 0.793 

EOU3 0.666 0.837 

EOU4 0.647 0.847 

 USE1 0.665 0.786 0.832 

Usefulness USE2 0.644 0.795 

(U) USE3 0.672 0.782 

 USE4 0.661 0.788 

 INT1 0.731 0.849 0.88 

Interactivity INT2 0.768 0.84 

(INT) INT3 0.71 0.854 

 INT4 0.719 0.852 

 INT5 0.635 0.871 

 TS1 0.681 0.853 0.874 

Teacher Support TS2 0.673 0.854 

 (TS) TS3 0.736 0.839 

 TS4 0.724 0.843 

 TS5 0.7 0.848 

 PQ1 0.754 0.847 0.883 

Perceived Quality PQ2 0.756 0.846 

 (PQ) PQ3 0.738 0.853 

 PQ4 0.735 0.854 

 PV1 0.864 0.926 0.943 

Perceived Value PV2 0.85 0.93 

(PV) PV3 0.876 0.922 
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Variable Observed 

Indicator 

Correlation 

between 

Question and 

Total score 

Correlation 

between 

Question and 

Total score 

Reliability 

(CR) 

(CITC) (Alpha) 

 PV4 0.866 0.925 

Self-efficacy  

(SE) 

SE1 0.81 0.907 0.925 

SE2 0.845 0.895 

SE3 0.832 0.899 

SE4 0.812 0.906 

 KS1 0.726 0.947 0.95 

 KS2 0.745 0.946 

 KS3 0.772 0.945 

 KS4 0.768 0.945 

Knowledge Sharing KS5 0.803 0.944 

（KS） KS6 0.827 0.943 

 KS7 0.824 0.943 

 KS8 0.788 0.944 

 KS9 0.789 0.944 

 KS10 0.818 0.943 

Student 

Satisfaction 

 (SS) 

SS1 0.828 0.928 0.94 

SS2 0.858 0.923 

SS3 0.868 0.921 

SS4 0.824 0.929 

SS5 0.816 0.931 

Overall reliability of the questionnaire 0.962 
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From the above table, it is clear that the Cronbach's α coefficient for each 

question item is between 0.782 and 0.947, which is greater than 0.6. And the value of 

Cronbach's alpha coefficient after deleting the corresponding items for all the 

questions in each variable is not higher than the variable reliability, so all the 

questions can be retained for further analysis. the combined reliability (CR) of each 

variable subscale ranged from 0.832-0.950, which was greater than 0.7; the overall 

reliability of the questionnaire survey reached 0.962. the questionnaire survey results 

satisfy the reliability test criteria, the convergence of each construct is good, and the 

reliability of this questionnaire is very high, with good stability and credibility. In 

addition, the CITC values of the observed variables in the questionnaire range from 

0.635-0.876, which is higher than 0.5, indicating that the question items of this 

questionnaire have good explanatory power for each factor, and 45 question items of 

9 dimensions are retained as items of the formal questionnaire. 

 

4.2.4 Validity Test 

The validity test is a test about the degree of consistency between the actual 

measured data and the content that we want to examine. The better the match between 

the measure and what is to be examined, the higher the validity; conversely, the lower 

the validity. Before the factor analysis, this paper used KMO (Kaiser-Meyer-Olkin) 

and Batlett's test to test the fitness of the data factor analysis; Factor analysis was then 

conducted using exploratory analysis (EFA) to determine the number of factors on the 

Flipped Classroom Student Satisfaction Scale in this study to clarify which factors 

better reflect the relationships between the variables. 

4.2.4.1 4KMO and Batlett's Test 

KMO (Kaiser-Meyer-Olkin) is utilized in this work to examine the 

suitability of sample data, while Batlett is used to test the decomposition sphericity of 

test findings. The value of KMO is between 0 and 1. When the KMO value is close to 

1, it means that the correlation between the variables is stronger and the original 

variables are more suitable for factor analysis; when the KMO value is close to 0, it 

means that the correlation between the variables is weaker and the original variables 

are less suitable for factor analysis. The Bartlett's spherical test is used to determine 

whether the variables are independent of each other, and if the variables are 
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independent, the common factor cannot be extracted and the factor analysis is invalid. 

Bartlett's test results showing the x2 statistic value with a probability of significance 

Sig. < 0.05 (i.e. p-value < 0.05) indicate that the variables are correlated, the 

questionnaire has structural validity and the factor analysis is valid. 

 

Table 4.4  The KMO and Batlett Tests 

KMO Value  0.965 

Bartlett Sphicity Test Approximate chi square 22,800.970 

free degree 990 

conspicuousness 0.000 

 

As shown in Table 4.4 above, the KMO = 0.965, which is greater than 0.8, 

indicating that the flipped classroom college student satisfaction scale is well suited 

for factor analysis. Bartlett's test showed an approximate chi-square value (x2) of 

22800.97 with 990 degrees of freedom and Sig. = 0.000 < 0.001, which shows that the 

questionnaire is well suited for principal component analysis. 

4.2.4.2 Exploratory Factor Analysis (EFA) 

The basic idea of factor molecule is to group the factors according to 

their magnitude of correlation. By grouping the variables, i.e., using dimensionality 

reduction, the number of factors is reduced so that the remaining factors can better 

explain the relationship between the variables. In this paper, the components of the 

factors in the questionnaire were extracted by using the principal component analysis 

test, and the factors with eigenvalues greater than 1 were extracted and rotated by the 

orthogonal rotation method, and the results were obtained as shown in Table 4.5. 
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Table 4.5  Principal Component Analysis 

 Component 

1 2 3 4 5 6 7 8 9 

EOU1 - - - - - - - 0.762 - 

EOU2 - - - - - - - 0.798 - 

EOU3 - - - - - - - 0.725 - 

EOU4 - - - - - - - 0.644 - 

USE1 - - - - - - - - 0.75 

USE2 - - - - - - - - 0.705 

USE3 - - - - - - - - 0.747 

USE4 - - - - - - - - 0.696 

INT1 - 0.723 - - - - - - - 

INT2 - 0.748 - - - - - - - 

INT3 - 0.708 - - - - - - - 

INT4 - 0.71 - - - - - - - 

INT5 - 0.644 - - - - - - - 

TS1 - - - 0.662 - - - - - 

TS2 - - - 0.676 - - - - - 

TS3 - - - 0.722 - - - - - 

TS4 - - - 0.744 - - - - - 

TS5 - - - 0.694 - -  - - 

PQ1 - - - - - - 0.803 - - 

PQ2 - - - - - - 0.786 - - 

PQ3 - - - - - - 0.792 - - 

PQ4 - - - - - - 0.79 - - 

PV1 - - 0.807 - - - - - - 

PV2 - - 0.803 - - - - - - 

PV3 - - 0.831 - - - - - - 

PV4 - - 0.81 - - - - - - 

SE1 - - - - 0.883 - - - - 

SE2 - - - - 0.906 - - - - 

SE3 - - - - 0.886 - - - - 

SE4 - - - - 0.89 - - - - 

KS1 0.686 - - - - - - - - 

KS2 0.713 - - - - - - - - 

KS3 0.721 - - - - - - - - 

KS4 0.756 - - - - - - - - 

KS5 0.785 - - - - - - - - 

KS6 0.81 - - - - - - - - 

KS7 0.812 - - - - - - - - 

KS8 0.774 - - - - - - - - 
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 Component 

1 2 3 4 5 6 7 8 9 

KS9 0.734 - - - - - - - - 

KS10 0.789 - - - - - - - - 

SS1 - - - - - 0.708 - - - 

SS2 - - - - - 0.737 - - - 

SS3 - - - - - 0.722 - - - 

SS4 - - - - - 0.664 - - - 

SS5 - - - - - 0.675 - - - 

Initial Eigenvalues 17.435 3.424 2.781 1.955 1.814 1.613 1.527 1.296 1.181 

Variance ratio 38.744 7.609 6.179 4.344 4.031 3.584 3.394 2.881 2.625 

Eigenvalues after rotation 17.435 3.424 2.781 1.955 1.814 1.613 1.527 1.296 1.181 

Proportion of variance after rotation 38.744 7.609 6.179 4.344 4.031 3.584 3.394 2.881 2.625 

Cumulative variance ratio 38.744 46.352 52.532 56.875 60.907 64.491 67.885 70.766 73.39 

 

Factors with eigenvalues > 1 were extracted according to the principal 

component analysis method. the results showed that there were 9 principal component 

factors with initial eigenvalues higher than 1 among all 45 question items and the 

variance explained by the first factor was 38.744 < 40%, so the questionnaire did not 

have serious common method bias (Harman, 1960). the cumulative variance 

explained by the nine factors reached 73.390% > 70%, which can represent most of 

the variance in the questionnaire. 

Factor rotation was performed by the maximum variance method, and 

in the results of loadings calculation after orthogonal rotation, the loadings of each 

observation under the same variable were higher than 0.6 on the same factor 

component and lower than 0.6 on the remaining factors after rotation method rotation, 

and the variables had good aggregation and differentiation, and the 45 question 

options could be categorized into 9 categories of factors. the results show that the 

amount of information contained in the 9 factors extracted is relatively complete, 

there is no situation where both double factor loadings are high, and each observed 

variable is aggregated under each dimension according to the theoretical prediction. 

4.2.4.3 Confirmatory factor analysis (CFA) 

Confirmatory factor analysis (CFA) is an important step before 

conducting an integrative structural model analysis. It is mainly used to test the 

relationship between observed data and latent variables. Based on the factor groupings 
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obtained from the exploratory analysis, the researcher needs to further examine the 

"quality" of the observed data, i.e., validity testing. In the following, the structural 

validity, convergent validity, and discriminant validity of the model constructed in 

this study are examined. 

1)  Structural validity 

In this paper, the validity of the constructed measurement 

model is tested using Mplus8.3. It was determined whether the observed data had 

significant loadings on the factors they were used for, and whether there were factors 

that were not relevant and did not have significant loadings. In general, if significance 

is shown and the standardized loading coefficient value is > 0.70, a strong correlation 

is indicated. Conversely, if it is not significant or the value of the standard loadings 

coefficient is < 0.4, the correlation between the analyzed term and the factor is weak 

and the removal of the observation should be considered. the relationships between 

the observations and the variables obtained in this study are shown in Figure 4.1. 

In general, if it shows significance and the standard loading 

coefficient value is between 0.5 and 0.95 (Ning, 2017), it indicates a strong 

correlation. Conversely, if it is not significant or the standard loadings coefficient 

value is < 0.45 (Hou, J.T., 2004), it indicates a weak correlation between the analyzed 

term and the factor and the removal of the observation should be considered. the 

relationships between the observations and the variables obtained in this study are 

shown in Figure 4.1. 

It is clear from Figure 4.1 that the values of the factor loading 

coefficients between each question item and the measured factor are in the range of 

0.686-0.911, all of which meet the requirements, and all of the measured items show a 

significance at the 0.001 level (P < 0.001), so there is a good correspondence between 

the observed quantity and the factor and a good convergent validity. 
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Figure 4.1  Structural Validity Analysis of the Observed Model 

 

2)  Convergent validity 

Convergent Validity is the validity of convergence. Convergent 

validity refers to the similarity of the results when different measures are used to 

measure the same feature. That is, the same characteristic properties should converge 

in different measurement methods. This study examined convergent validity by 

constructing reliability (CR) and average variance extracted values (AVE). Based on 
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the recommendation of T.S. Rong (2009), CR > 0.7 and AVE > 0.5 were considered 

as the criteria to be met. The scale and the factor loadings, combined reliability (CR) 

and average variance extracted (AVE) values for each dimensional observation in this 

study are shown in Table 4.6. 

 

Table 4.6  Results of Convergent Validity Test 

Latent 

Variables 

Observed 

Variable 

Factor 

Loading 

Coefficient 

S.E. P CR AVE 

EOU EOU1 0.835 0.015 *** 0.86 0.62 

EOU2 0.853 0.014 *** 

EOU3 0.727 0.021 *** 

EOU4 0.717 0.022 *** 

USE USE1 0.741 0.022 *** 0.832 0.55 

USE2 0.727 0.022 *** 

USE3 0.751 0.021 *** 

USE4 0.756 0.021 *** 

INT INT1 0.792 0.017 *** 0.88 0.6 

INT2 0.832 0.015 *** 

INT3 0.766 0.019 *** 

INT4 0.778 0.018 *** 

INT5 0.686 0.023 *** 

TS TS1 0.745 0.02 *** 0.874 0.58 

TS2 0.732 0.021 *** 

TS3 0.803 0.017 *** 

TS4 0.778 0.018 *** 

TS5 0.761 0.019 *** 

PQ PQ1 0.819 0.016 *** 0.883 0.65 

PQ2 0.827 0.016 *** 

PQ3 0.796 0.017 *** 

PQ4 0.792 0.018 *** 
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Latent 

Variables 

Observed 

Variable 

Factor 

Loading 

Coefficient 

S.E. P CR AVE 

PV PV1 0.9 0.009 *** 0.943 0.81 

PV2 0.881 0.01 *** 

PV3 0.911 0.008 *** 

PV4 0.9 0.009 *** 

KS KS1 0.743 0.018 *** 0.95 0.66 

KS2 0.76 0.017 *** 

KS3 0.791 0.015 *** 

KS4 0.786 0.016 *** 

KS5 0.828 0.013 *** 

KS6 0.852 0.012 *** 

KS7 0.85 0.012 *** 

KS8 0.813 0.014 *** 

KS9 0.817 0.014 *** 

KS10 0.846 0.012 *** 

SS SS1 0.857 0.012 *** 0.94 0.76 

SS2 0.89 0.009 *** 

SS3 0.903 0.009 *** 

SS4 0.86 0.011 *** 

SS5 0.849 0.012 *** 

 

Note:  ***p < 0.001 

 

From the results of the above table, it can be seen that the values of the 

factor loadings of the question items of each dimension of the scale are between 

0.686-0.911, which indicates high convergent validity; the values of CR of each 

dimension are taken between 0.832-0.95, which are greater than 0.7 to reach the 

standard; the values of AVE are taken between 0.55-0.81, which are greater than 0.5 

to reach the standard, and the probability of significance p < 0.001. This indicates that 

there is a significant relationship between the latent variables of the scale and the 
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variables of each measurement index, and the convergence of the scale structure 

model in this paper is very good. 

3)  Discriminant validity 

Discriminant validity refers to the fact that the observed data should be 

distinguishable when different constructs are measured using various methods, thus 

reflecting the difference between the structure and other structures. Discriminant 

validity is usually tested using the square root of the AVE versus the correlation 

value. When the square root of the AVE is larger than the value of the correlation 

coefficient, then the discriminant validity is good. 

The results of the validity tests for differentiation of the data on this 

study scale are shown in Table 4.7. The main body of the table shows the correlation 

coefficients between each latent variable, the diagonal line is the AVE value, and the 

last row is the square root of the AVE taken. 

 

Table 4.7  Results of the Discriminant Validity Test 

 

Notes:  **p < 0.01; the diagonal line is the amount of variance extracted from the 

AVE evaluation variance 

 

From the above table, it is clear that there is a significant correlation 

between all variables (p < 0.01). And the absolute value of the correlation coefficient 

is less than the square root of the corresponding AVE, which means that there is a 

 M SD EOU USE INT TS PQ PV KS SS 

EOU 3.655 0.815 0.62 - - - - - - - 

USE 3.203 0.757 .487** 0.55 - - - - - - 

INT 3.276 0.755 .486** .556** 0.6 - - - - - 

TS 3.45 0.73 .495** .464** .543** 0.58 - - - - 

PQ 3.366 0.809 .384** .414** .458** .410** 0.65 - - - 

PV 3.485 0.967 .523** .473** .501** .485** .437** 0.81 - - 

KS 3.403 0.858 .472** .435** .553** .595** .416** .479** 0.66 - 

SS 3.749 0.829 .617** .504** .561** .606** .483** .561** .637** 0.76 

Square root of AVE 0.79 0.74 0.77 0.76 0.81 0.9 0.81 0.87 
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certain correlation between each latent variable and a certain degree of differentiation 

between them, which means that the discriminant validity of the scale data is ideal. 

 

4.2.5 Model Fit Test 

Based on the results of the principal component analysis, the confirmatory 

factor analysis (CFA) was used to test whether the measurement model reflected the 

relationship between the observable and latent variables. A good measurement model 

is a prerequisite for structural equation modeling (SEM) analysis. Factor loading 

coefficients are usually used to reflect the correspondence between individual 

observed and latent variables. There is no uniform standard for the critical value of 

standardized factor loading coefficients. In general, is most commonly taken as 0.45 

or 0.4, the lowest criterion is 0.3, and the strict criterion is less than 0.5. When the 

standardized factor loading value is too small, it indicates that the corresponding 

question term can be considered to be deleted (Wu, Ming-Lung, 2010). In this paper, 

the results of the path analysis of each latent variable using Mplus8.3 software are 

shown in Figures 4.2 to 4.10.  

 

 

Figure 4.2  EOU Measurement Model CFA 
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Figure 4.3  USE Measurement Model CFA 

 

Figure 4.4  INT Measurement Model 

 

 

Figure 4.5  TS Measurement Model CFA 
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Figure 4.6  PQ Measurement Model CFA           

 

 

Figure 4.7  PV Measurement Model CFA 

 

 

Figure 4.8  SE Measurement Model CFA 
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Figure 4.9  SS Measurement Model CFA 

 

 

Figure 4.10  KS measures the model CFA 

 

From the Figures 4.2 to 4.10 above, Ease of use (EOU) measurement model 3 

path standardized factor load coefficient is between 0.695-0.873; Usefulness (USE) 

measurement model each path standardized factor load coefficient between 0.721-

0.752; The standardized factor load coefficient of the interactive (INT) measurement 

model is between 0.675-0.841;Teacher support (TS) measurement model of each path 

standardized factor load coefficient between 0.726-0.806; The standardized factor 

load coefficient of the perceived quality (PQ) measurement model is between 0.793-

0.823; The perceived value (PV) of each path standardized factor load coefficient is 
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between 0.880-0.914; Self-efficacy (SE) measurement model each path standardized 

factor load coefficient of 0.852-0.892; The standardised factor loading coefficients for 

each pathway of the student satisfaction (SS) measurement model ranged from 0.845-

0.906; the standardised factor loading coefficients for each pathway of the knowledge 

sharing (KS) measurement model took values between 0.739-0.855. All nine latent 

variable observation models in this study passed the CFA test, indicating that the 

relationship between the measurement terms and factors of each model was strong 

and the measurement models were well structured. 

Secondly, the Mplus 8.3 software was used to test the fit of each measurement 

model in this study. The commonly reported metrics are x2/df (chi-square to degree of 

freedom ratio), CFI (Comparative Fit Index) and TLI (NNFI) (Tucker-Lewis index, 

also known as Non-normed Fit Index), RMSEA (Root Mean Square Error of 

Approximation), and SRMR (Standardized Root Mean Square Residual) were 

measured. In general, x2/df is between 1-3, which means that the model is well 

adapted; x2/df < 5, which means that the adaptation is reasonable; GFI(Goodness-of-

Fit Index) and AGFI (Adjusted Goodness-of-Fit Index)values are better than 0.9, 

which means that the model path diagram is well adapted to the actual data, and more 

than 0.8 is acceptable (Hair et al., 2006). CFI and TLI whose values are closer to 1 

indicate a better model fit, and a model fit greater than 0.9 is considered acceptable. If 

the RMSEA is below 0.08 (the smaller the better), it indicates a good model fit. the 

SRMR takes values between 0 and 1, and when the SRMR is less than 0.8, it indicates 

an ideal model fit (Hu & Bentler, 1999). In this paper, the fit indices obtained after 

validating the hypothetical model fit are shown in Table 4.8. 
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Table 4.8  Model Fit for Each Variable Measure 

 

 

From Table 4.8, it can be seen that the 2/df indicators for the nine groups of 

measurement models and the overall model (without moderating variables) are below 

5, the RMSEA is below 0.08, and the CFI and TLI indicators are above 0.9. the 

SRMR indicator was below 0.08 for all measurement models except the overall 

model, while the parameter was 0.084 in the overall model, which was slightly above 

0.08, again within the acceptable range. All of the test indicators met the evaluation 

criteria, indicating a good fit between the model and the data, and a good fit between 

the questionnaire data and the constructed model. 

 

4.2.6 Intermediary Model and Hypothesis Testing 

4.2.6.1 Direct Hypothesis Testing 

In this study, Mplus 8.3 software was used to conduct the path analysis 

of the model hypotheses, which reflected the role of the variables in the hypothesized 

model on the flipped classroom student satisfaction. According to the structural path 

of the theoretical hypothesis, the regression relationship of each variable is calculated 

and tested as shown in Figure 4.11 and Table 4.9 below. 

 
2 2

df /df RMSEA CFI TLI SRMR

Ease of use 

(EOU)
5.127 2 2.564 0.048 0.998 0.993 0.01

Usefulness

(U)
7.746 2 3.873 0.065 0.994 0.982 0.013

6.908 5 1.382 0.024 0.999 0.998 0.009

7.714 5 1.543 0.028 0.998 0.997 0.01

3.214 2 1.607 0.03 0.999 0.997 0.006

8.657 2 4.329 0.07 0.997 0.992 0.006

Self-efficacy 

(SE)
7.626 2 3.813 0.064 0.997 0.992 0.007

119.535 35 3.415 0.06 0.984 0.98 0.02

Student Satisfaction

 (SS)
15.593 5 3.119 0.056 0.996 0.993 0.008

The whole model 1361.01 759 1.793 0.034 0.97 0.968 0.084

Interactivity

(INT)

Teacher Support

 (TS)

Perceived Quality

(PQ)

Perceived Value

(PV)

Knowledge Sharing

KS（ ）
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Figure 4.11  Model Direct Hypothesis Testing Diagram 

 

Table 4.9  Analysis of Model Regression Paths 

Hypothesis Regression path β SE t p 

H1a EOU → PQ 0.127 0.058 2.198 0.028 

H1b EOU → PV 0.274 0.046 5.901 <0.001 

H2a USE → PQ 0.178 0.058 3.082 0.002 

H2b USE → PV 0.147 0.054 2.729 0.006 

H3a INT → PQ 0.239 0.057 4.167 <0.001 

H3b INT → PV 0.148 0.056 2.658 0.008 

H4a TS → PQ 0.177 0.059 2.987 0.003 

H4b TS → PV 0.162 0.053 3.039 0.002 

H5 PQ → SS 0.225 0.042 5.352 <0.001 

H6 PQ → PV 0.123 0.036 3.406 0.001 

H7 PQ → KS 0.294 0.045 6.600 <0.001 

H8 PV → KS 0.373 0.045 8.230 <0.001 

H9 PV → SS 0.287 0.047 6.169 <0.001 

H10 KS → SS 0.416 0.052 8.017 <0.001 
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According to the data in Table 4.9, there are significant positive 

regression effects of ease of use (EOU), usefulness (USE), interactivity (INT), and 

teacher support (TS) on perceived quality (PQ) and perceived value (PV), and the 

path parameter significance test In the path parameter significance test, except for 

ease of use (EOU) on perceived quality (PQ), which was significant at P = 0.028 < 

0.05, all the others reached 0.001 significance level, so the hypotheses H1a, H1b, 

H2a, H2b, H3a, H3b, H4a, H4b were valid. There is a significant positive regression 

effect of perceived quality (PQ) on student satisfaction (SS), perceived value, and 

knowledge sharing (KS), and hypotheses H5, H6, and H7 hold. the positive regression 

effect of perceived value (PV) on knowledge sharing and student satisfaction is 

significant, and hypotheses H8 and H9 hold, while the positive effect of knowledge 

sharing on student satisfaction also reaches the significance level, so hypothesis H10 

holds. 

4.2.6.2 Mediating Hypothesis Testing 

The mediated path effect sizes in the model were decomposed and 

calculated, while the bootstrap method was used to sample 1000 times for bias 

correction, and the calculated results were summarized in Table 4.10 below. 

 

Table 4.10  Intermediary Hypothesis Test Results 

Hypothesis Mediation Path Effect Quantity SE t p 95% Lower Limit 95% Upper Limit 

H11 EOU→PQ→KS 0.037 0.017 2.175 0.030 0.004 0.070 

H12 USE→PQ→KS 0.056 0.021 2.719 0.007 0.016 0.096 

H13 INT→PQ→KS 0.070 0.021 3.401 0.001 0.030 0.111 

H14 TS→PQ→KS 0.057 0.024 2.350 0.019 0.009 0.104 

H15 EOU→PQ→SS 0.029 0.016 1.863 0.063 -0.002 0.059 

H16 USE→PQ→SS 0.044 0.017 2.544 0.011 0.010 0.078 

H17 INT→PQ→SS 0.055 0.016 3.380 0.001 0.023 0.088 

H18 TS→PQ→SS 0.045 0.018 2.468 0.014 0.009 0.080 

H19 EOU→PQ→PV 0.020 0.011 1.748 0.080 -0.002 0.041 

H20 USE→PQ→PV 0.030 0.013 2.230 0.026 0.004 0.056 

H21 INT→PQ→PV 0.037 0.015 2.471 0.013 0.008 0.067 

H22 TS→PQ→PV 0.030 0.015 2.044 0.041 0.001 0.059 

H23 EOU→PV→SS 0.079 0.020 4.023 <0.001 0.041 0.118 

H24 USE→PV→SS 0.046 0.020 2.344 0.019 0.008 0.085 

H25 INT→PV→SS 0.044 0.019 2.323 0.020 0.007 0.081 

H26 TS→PV→SS 0.052 0.021 2.521 0.012 0.012 0.093 
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Hypothesis Mediation Path Effect Quantity SE t p 95% Lower Limit 95% Upper Limit 

H27 EOU→PV→KS 0.100 0.023 4.428 <0.001 0.056 0.145 

H28 USE→PV→KS 0.059 0.023 2.579 0.010 0.014 0.103 

H29 INT→PV→KS 0.055 0.023 2.457 0.014 0.011 0.100 

H30 TS→PV→KS 0.066 0.027 2.484 0.013 0.014 0.118 

H31 PQ→PV→SS 0.036 0.011 3.286 0.001 0.015 0.058 

H32 PQ→KS→SS 0.125 0.025 4.956 <0.001 0.076 0.175 

H33 PV→KS→SS 0.126 0.023 5.391 <0.001 0.080 0.172 

H37 EOU→PQ→KS→SS 0.016 0.007 2.180 0.029 0.002 0.030 

H38 USE→PQ→KS→SS 0.024 0.010 2.520 0.012 0.005 0.043 

H39 INT→PQ→KS→SS 0.030 0.010 3.133 0.002 0.011 0.049 

H40 TS→PQ→KS→SS 0.024 0.010 2.326 0.020 0.004 0.045 

H41 EOU→PV→KS→SS 0.043 0.011 3.956 <0.001 0.022 0.064 

H42 USE→PV→KS→SS 0.025 0.010 2.414 0.016 0.005 0.046 

H43 INT→PV→KS→SS 0.024 0.010 2.352 0.019 0.004 0.043 

H44 TS→PV→KS→SS 0.028 0.012 2.423 0.015 0.005 0.051 

H45 PQ→PV→KS→SS 0.020 0.007 2.936 0.003 0.007 0.033 

 

The results showed that in the relationship between ease of use (EOU), 

perceived quality (PQ) and student satisfaction (SS), the direct effect of ease of use 

(EOU) on perceived quality (PQ) was 0.341 and the indirect effect of ease of use 

(EOU) on perceived quality (PQ) and student satisfaction (SS) was 0.029, P = 0.063 > 

0.05 was not significant and the 95% confidence interval of [- 0.002,0.059], contains 

0. Therefore, the EOU→PQ→SS hypothesis is not valid and there is no mediating 

effect of perceived quality (PQ) between ease of use (EOU) and student satisfaction 

(SS). In the relationship between ease of use (EOU), perceived quality (PQ) and 

perceived value (PV), the indirect effect of ease of use (EOU) on perceived value 

(PV) through perceived quality (PQ) 0.020, P = 0.08 > 0.05 is not significant and the 

95% confidence interval is [-0.002,0.041], which contains 0. Therefore, 

EOU→PQ→PV the hypothesis does not hold, and there is no mediating effect of 

perceived quality (PQ) between ease of use (EOU) and perceived value (PV). In 

summary, in the effect of ease of use (EOU) on student satisfaction (SS) and 

perceived value (PV), the mediating effect of perceived quality (PQ) is not valid, so 

hypothesis H15 and hypothesis H19 are not valid, and the rest of the mediating 

hypotheses are valid. 
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4.2.6.3 Moderating Effect Test 

In this study, self-efficacy was introduced as a moderating variable, 

perceived quality, perceived value, and knowledge sharing were used as predictor 

variables, and grade, gender, and online learning time were used as control variables. 

According to the test for moderating effect, control variables (grade, 

gender, and online learning time), independent variables (perceived quality PQ, 

perceived value PV, and knowledge sharing KS), moderating variables (self-efficacy 

SE), and the interaction terms of the three independent and moderating variables were 

sequentially added to the hierarchical model. the results of the hierarchical regression 

calculations and tests of self-efficacy (SE) on student satisfaction (SS) with perceived 

quality (PQ), perceived value (PV), and knowledge sharing (KS) are shown in Table 

4.11 below. 

 

Table 4.11  Results of Analysis of Moderating Effects and Interaction Effects 

 Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 

constant term 3.596*** 2.092*** 3.726*** 1.959*** 3.594*** 1.495*** 3.501*** 

grade 0.059 0.062* 0.036 0.018 -0.003 0.064** 0.035 

sex -0.164* -0.190** -0.156** -0.106 -0.066 -0.049 -0.042 

Online 

learning time 

0.085** 0.054* 0.053** 0.077*** 0.070*** 0.040* 0.054** 

PQ - 0.491*** 0.509*** - - - - 

PV - - - 0.473*** 0.452*** - - 

KS - - - -  0.606*** 0.583*** 

SE - - 0.076* - 0.109*** - 0.061* 

PQ×SE - - 0.539*** - - - - 

PV×SE - - - - 0.328*** - - 

KS×SE - - - -  - 0.322*** 

R2 0.033 0.260 0.443 0.333 0.464 0.418 0.512 

ΔR2 0.033 0.227 0.183 0.300 0.131 0.385 0.094 

F 5.093*** 59.206*** 88.990*** 83.934*** 96.874*** 120.661*** 117.087*** 

 

Note:  *p < 0.05; **p < 0.01; ***p < 0.001 
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In Table 4.11, Model 1 is the regression model of control variables 

(grade, major, and time spent studying online) on learning satisfaction; Models 2, 4, 

and 6 are the regression models of control variables and three independent variables 

(perceived quality, perceived value, and knowledge sharing) on learning satisfaction, 

respectively; Models 3, 5, and 7 are the regression models of control variables, 

independent variables (perceived quality, perceived value, and knowledge sharing), 

and moderating variables (self the models 3, 5, and 7 are regression models of 

learning satisfaction for control variables, independent variables (perceived quality, 

perceived value, knowledge sharing), and moderating variables (sense of efficacy). To 

avoid the problem of multicollinearity, a stepwise regression method was used to add 

each of the three interaction terms to the model. the independent and moderating 

variables were centralized before adding the interaction terms and multiplied into the 

equation (Baron & Kenny, 1999). 

According to the calculated results in Table 4.11 above, the 

explanatory power of the models was significantly improved after adding the 

interaction terms separately for Model 3 compared to Model 2, for Model 5 compared 

to Model 4, and for Model 7 compared to Model 6. As seen from the results of model 

3, there is a significant positive regression effect of the interaction term of perceived 

quality (PQ) and self-efficacy (SE) on student satisfaction (β = 0.593, p < 0.001), and 

hypothesis H34 holds. the interaction term of perceived value (PV) and self-efficacy 

(PQ) in model 5 had a significant positive regression effect on student satisfaction (β 

= 0.328, p < 0.001), and hypothesis H36 held. In model 7, the interaction term 

between knowledge sharing (KS) and self-efficacy (PQ) also has a significant positive 

regression effect on student satisfaction (β = 0.322, p < 0.001), and hypothesis H35 

holds. According to the principle of the moderating effect test analysis, it is clear that 

the moderating effect of self-efficacy is significant and the stronger the regression 

effect relationship of perceived quality, perceived value, and knowledge sharing on 

student satisfaction when the value of self-efficacy is taken to be larger. 

Based on the verification of the moderating effect of self-efficacy (SE), 

the simple slope method of Cohen (1983) was used to further show the moderating 

effect of self-efficacy (SE), perceived quality (PQ), perceived value (PV), and 

knowledge sharing (KS) on satisfaction. the relationship between perceived quality 
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(PQ), perceived value (PV), and knowledge sharing (KS) on students' satisfaction was 

calculated for different values of moderating variables, using "mean ± standard 

deviation" as the high and low values of moderating variables, and the results are 

shown in Table 4.12. When the values of moderating variables are low, the 

relationship between the influence of each variable on student satisfaction is not 

significant or has low influence, while when the values of moderating variables are 

large, the relationship between the influence of each variable on student satisfaction is 

positively significant and has strong influence, so the hypotheses H34, H35, and H36 

are further verified to be valid. 

 

Table 4.12  Estimates of Simple Slope of Moderating Effect and Significance 

 

 

Based on the simple slope estimation, this paper reveals the specific 

impact of the moderating effect by plotting the interaction effect. This is shown in 

Figures 4.12 to 4.14. 

moderation variable 

value
b SE t p 95% lower limit  95% upper limit

PQ→SS

M-SD 0.075 0.043 1.736 0.083 -0.01 0.161

M 0.509 0.03 17.072 <0.001 0.451 0.568

M+SD 0.943 0.047 19.993 <0.001 0.85 1.035

PV→SS

M-SD 0.187 0.037 5.122 <0.001 0.115 0.259

M 0.452 0.025 18.458 <0.001 0.404 0.5

M+SD 0.716 0.035 20.53 <0.001 0.647 0.784

KS→SS

M-SD 0.324 0.036 8.897 <0.001 0.252 0.395

M 0.583 0.027 21.587 <0.001 0.53 0.636

M+SD 0.842 0.037 22.918 <0.001 0.769 0.914
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Figure 4.12  Regulatory Effect Map of Self-efficacy on the Relationship between 

Perceived Quality and Student Satisfaction 

 

As shown in Figures 4.12, as students' perceived quality (PQ) levels 

increased, high self-efficacy contributed more significantly to student satisfaction than 

low self-efficacy, indicating that self-efficacy acted as a positive moderator in the 

relationship between perceived quality and student satisfaction. 

 

 

Figure 4.13  Regulatory Effect Map of Self-efficacy on the Relationship between 

Perceived Value and Student Satisfaction 
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When shown in Figures 4.13, as students' PV levels grew, high self-

efficacy contributed more significantly to student satisfaction than low self-efficacy, 

demonstrating that self-efficacy had a positive moderating influence on the link between PV 

and student contentment. 

 

 

Figure 4.14  Regulatory Effect Map of Self-efficacy on the Relationship between 

Knowledge Sharing and Student Satisfaction 

 

Figures 4.14 show that when students' knowledge sharing (KS) levels 

grew, high self-efficacy contributed more substantially to student satisfaction than 

low self-efficacy, demonstrating that self-efficacy had a positive moderating influence 

on the link between KS and student contentment. 

 

4.3 Summary of the Results of Testing the Research Hypotheses 

Based on the results of testing the research hypotheses described above, the 

hypotheses were adopted as summarized in Table 4.13 below. 
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Table 4.13  Summary of the Results of Testing the Research Hypotheses 

Direct Effects Hypothesis Supported or Not 

H1a: Perceived ease of use positively affects perceived quality. Yes 

H1b: Perceived ease of use positively affects perceived value. Yes 

H2a: Perceived usefulness positively affects perceived quality. Yes 

H2b: Perceived usefulness positively affects perceived value. Yes 

H3a: Interactivity positively affects perceived quality. Yes 

H3b: Interactivity positively affects the perceived value. Yes 

H4a: Teacher support positively affects perceived quality. Yes 

H4b: Teachers support a positive impact on perceived value. Yes 

H5: Perceived quality positively affects student satisfaction. Yes 

H6: Perceived quality positively affects perceived value. Yes 

H7: Perceived quality positively affects knowledge sharing. Yes 

H8: Perceived value positively affects knowledge sharing. Yes 

H9: Perceived value positively affects student satisfaction. Yes 

H10: Knowledge sharing positively affects student 

satisfaction. 

Yes 

Mediation hypothesis  

H11: Perceived quality mediates between perceived ease of 

use and knowledge sharing. 

Yes 

H12: Perceived quality mediates between perceived usefulness 

and knowledge sharing. 

Yes 

H13: Perceived quality mediates between interactivity and 

knowledge sharing. 

Yes 

H14: Perceived quality mediates between teacher support and 

knowledge sharing. 

Yes 

H15: Perceived quality mediates between perceived ease of 

use and student satisfaction. 

No 

H16: Perceived quality mediates between perceived usefulness 

and student satisfaction. 

Yes 

H17: Perceived quality mediates between interactivity and Yes 
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Direct Effects Hypothesis Supported or Not 

student satisfaction. 

H18: Perceived quality mediates between teacher support and 

student satisfaction. 

Yes 

H19: Perceived quality mediates between perceived ease of 

use and perceived value. 

No 

H20: Perceived quality mediates between perceived usefulness 

and perceived value. 

Yes 

H21: Perceived quality mediates between interaction and 

perceptual value. 

Yes 

H22: Perceived quality mediates between teacher support and 

perceived value. 

Yes 

H23: Perceived value mediates between perceived ease of use 

and student satisfaction. 

Yes 

H24: Perceived value mediates between perceived usefulness 

and student satisfaction. 

Yes 

Mediation Hypothesis  

H25: Perceived value mediates between interactivity and 

student satisfaction. 

Yes 

H26: Perceived value mediates between teacher support and 

student satisfaction. 

Yes 

H27: Perceived value mediates between perceived ease of use 

and knowledge sharing. 

Yes 

H28: Perceived value mediates between perceived usefulness 

and knowledge sharing. 

Yes 

H29: Perceived value mediates between interaction and 

knowledge sharing. 

Yes 

H30: Perceived value mediates between teacher support and 

knowledge sharing. 

Yes 

H31: Perceived value mediates between perceived quality and 

student satisfaction. 

Yes 
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Direct Effects Hypothesis Supported or Not 

H32: Knowledge sharing mediates between perceived quality 

and student satisfaction. 

Yes 

H33: Knowledge sharing mediates between perceived value 

and student satisfaction. 

Yes 

Moderating Effect Hypothesis  

H34: Self-efficacy moderates between perceived quality and 

student satisfaction. 

Yes 

H35: Self-efficacy moderates between knowledge sharing and 

student satisfaction. 

Yes 

H36: Self-efficacy moderates between perceived value and 

student satisfaction. 

Yes 

Chain Intermediary Hypothesis  

The Role of Chain Mediators of Perceived Quality and 

Knowledge Sharing 

 

H37: Perceived quality and knowledge sharing mediate the 

chain between perceived ease of use and student satisfaction. 

Yes 

H38: Perceived quality and knowledge sharing mediate the 

chain between perceived usefulness and student satisfaction. 

Yes 

H39: Perceived quality and knowledge sharing mediate the 

chain between interactivity and student satisfaction. 

Yes 

H40: Perceived quality and knowledge sharing mediate the 

chain between teacher support and student satisfaction. 

Yes 

The role of Chain Mediators Perceived Value and 

Knowledge Sharing 

 

 H41: Perceived value and knowledge sharing mediate the 

chain between perceived ease of use and student satisfaction. 

Yes 

 H42: Perceived value and knowledge sharing mediate the 

chain between perceived usefulness and student satisfaction. 

Yes 

 H43: Perceived value and knowledge sharing mediate the 

chain between interactivity and student satisfaction. 

Yes 
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Direct Effects Hypothesis Supported or Not 

 H44: Perceived value and knowledge sharing mediate the 

chain between teacher support and student satisfaction. 

Yes 

 H45: Perceived value and knowledge sharing mediate the 

chain between perceived quality and student satisfaction. 

Yes 

 

4.4 Satisfaction Model of Flipped Classroom for College Students 

Based on the results of the above sample data analysis, after the empirical 

analysis of the model Figure 2.3 and the theoretical hypotheses initially constructed in 

this paper, the final model and conceptual framework of college students' satisfaction 

with the flipped classroom are shown in Figures 4.15 and 4.16. 

 

 

Figure 4.15  Student Satisfaction Model of Flipped Classroom for College Students 
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Figure 4.16  Conceptual Framework of Student Satisfaction in Flipped Classrooms for 

College Students 

 

Note:  H15 perceived quality mediates between perceived ease of use and student 

satisfaction Did not pass. 

H19 Perceived quality mediates between perceived ease of use and student 

satisfaction Did not pass. 

 

4.5 Summary of this Chapter 

In this chapter, a series of mathematical and statistical methods are used to 

empirically analyze the sample data and the constructed model of satisfaction of 

flipped classroom college students and the theoretical hypotheses. First, the reliability 

and validity of each variable involved in the questionnaire and the theoretical model 

designed in this paper were analyzed to determine the factor composition of the 

flipped classroom satisfaction scale and the structural validity of each variable in the 

scale. Then, the theoretical hypotheses were tested one by one, including: the 

relationship between perceived quality, perceived value, perceived ease of use, 

perceived usefulness, teacher support, interactivity, knowledge sharing, and student 

satisfaction; the mediating role of perceived quality, perceived value, and knowledge 

sharing in the relationship between each variable and satisfaction; the moderating 

effect of self-efficacy on the relationship between perceived quality, perceived value, 

and knowledge sharing on student satisfaction; and the moderating effect of self-
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efficacy on the relationship between perceived quality, perceived value, and 

knowledge sharing on student satisfaction. the hypothesis of the moderating effect of 

self-efficacy on the relationship between perceived quality, perceived value and 

knowledge sharing on student satisfaction was tested. Finally, the relationships among 

the above variables were proved in a statistical sense, and the model of student 

satisfaction in flipped classroom was verified to be valid, the core variables affecting 

student satisfaction in flipped classroom model and their relationships were clarified, 

and the formation mechanism of student satisfaction was clarified. 

The value of the above findings for improving student satisfaction in the 

flipped classroom, suggestions of strategies that can be adopted, and directions for 

further research in the future will be presented in Chapter 5. 

  



 

 

CHAPTER 5 

 

SUMMARY 

 

This study integrates the characteristics and attributes of the flipped classroom from the 

perspectives of knowledge management theory and individual cognition with the American 

Customer Satisfaction Model (ACSI), empirically demonstrates the influencing factors and 

mechanisms of Chinese college students' satisfaction with the flipped classroom, addresses the 

current situation and problems of satisfaction with the flipped classroom, and proposes measures 

to improve the satisfaction of flipped classroom students from multiple levels, such as online 

learning platforms, teachers' teaching strategies, and improving students' self -efficacy. This 

chapter summarizes the findings of the study, and describes the main features of the study. This 

chapter summarizes the findings of the study, explains the theoretical contributions and practical 

implications of the study, and compares the shortcomings of the study and future research 

directions. 

 

5.1 Research Findings 

In this study, an ACSI-based model of flipped classroom student satisfaction 

was constructed.  Using structural equation modeling to empirically analyze the main 

factors affecting flipped classroom student satisfaction, and discuss the mediating and 

moderating effects of knowledge sharing behavior and self-efficacy in the flipped 

classroom student satisfaction model from the perspective of learner knowledge 

interaction and social cognitive theory. Specific findings of the study are as follows. 

 

5.1.1 Students' Perceived Quality, Perceived Value, And Knowledge-

Sharing Behavior are the Main Factors Influencing Student 

Satisfaction 

The findings indicate that perceived quality and perceived value have a 

significant positive effect on student satisfaction in the flipped classroom scenario 
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with the coefficients of: 0.225 and 0.287, respectively, a finding that echoes previous 

scholars who have argued that perceived quality and perceived value are two 

important variables influencing student satisfaction when it comes to the factors 

influencing the perception of the flipped environment (Ajayi et al., 2017; Zhai et al., 

2017; Zhai et al., 2015). However, a study by scholar Peng (2018) pointed out that 

perceived value has a fully mediating role between perceived quality and student 

satisfaction, and perceived quality does not have a direct effect on student satisfaction. 

the study of Serenko (2011) and Ling (2016) found that students' perceived quality 

(PQ) and perceived value (PV) of education have a positive effect on student 

satisfaction (SS). And students' perceived value plays a partially mediating role in the 

middle of perceived quality and satisfaction. Therefore, this study again validates the 

findings of Serenko (2011) and Ling (2016), indicating thatthe relationship between 

perceived quality-perceived value-student satisfaction is also applicable in the flipped 

classroom teaching model. In addition, the findings clarify the mechanisms driving 

the perceived evaluation of students by their characteristic variables in the flipped 

classroom setting. That is, the characteristic variables of the flipped classroom 

(perceived usefulness, perceived ease of use, teacher support, and interactivity) are 

determinants of students' perceived quality and perceived value formation. This 

finding is consistent with the findings of scholars (Chiu et al., 2005; Roca et al., 2006; 

Yu et al., 2017; Zhai et al., 2017) regarding the relationship between the role of online 

learning and perceived quality and perceived value mainly through the ease of use of 

the system, and the usefulness of information technology. the findings that teacher 

support has a positive effect on students' perceived quality and perceived value are 

consistent with Lazarides and Buchholz (2019), which concluded that teacher support 

and classroom management are positively related to perceived quality. In addition, 

this paper obtained findings consistent with (Sari et al., 2017; Laken et al., 2019), 

which proved that interactivity between face-to-face classroom and online platform in 

flipped classroom is strongly related to promoting teaching quality and perceived 

value. the above study verified the hypothesis that flipped classroom characteristic 

variables (perceived usefulness, perceived ease of use, teacher support, and 

interactivity) have a significant positive effect on perceived quality and perceived 

value. 
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Second, this study verified the research hypothesis that knowledge sharing has 

a significant positive effect on student satisfaction with an impact coefficient of 0.416, 

indicating that building a communication and interaction field to enhance knowledge 

sharing among students is the key to improving student satisfaction. This is consistent 

with scholars Huang and Lin (2017), who argue that knowledge sharing plays a key 

role in flipped learning environments. This study further explored the factors that 

promote knowledge sharing behavior in the flipped classroom context and obtained 

the following findings in 5.1.2. 

 

5.1.2 Mechanisms of Perceived Quality, Perceived Value, and 

Knowledge Sharing on Student Satisfaction 

5.1.2.1 The Characteristic Variables of the Flipped Classroom 

Positively Influenced Student Satisfaction Through Perceived 

Quality and Perceived Value. 

The research hypothesis that perceived quality and perceived value 

have a mediating role between flipped classroom characteristic variables (perceived 

usefulness, perceived ease of use, teacher support, and interactivity) and student 

satisfaction was mostly proven from the research results (H16-H18; H20-H26). 

However, the mediating relationship of perceived quality on the relationship between 

perceived ease of use and student satisfaction does not hold (H15); the mediating 

relationship of perceived quality on the relationship between perceived ease of use 

and perceived value does not hold (H19). the above findings suggest that there is no 

mediating role of perceived quality in the relationship between students' perceived 

ease of use of the learning platform and student satisfaction; there is no mediating role 

of perceived quality between perceived ease of use and perceived value. Park et al. 

(2012) found that perceived ease of use of an online learning platform was a direct 

influence in determining students' willingness to use that learning mode and was 

directly and significantly related to student satisfaction (Lee & Mendlinger, 2011; Li, 

& Mei, 2018), reflecting the importance of platform ease of use. However, the direct 

relationship between perceived ease of use and student satisfaction was not 

demonstrated in this paper. 
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5.1.2.2 Knowledge Sharing Behavior Mediates the Relationship 

between Both Perceived Quality and Perceived Value and 

Student Satisfaction 

H32 and H33 hold, indicating that perceived quality and perceived 

value both directly affect knowledge sharing behavior and indirectly affect student 

satisfaction through knowledge sharing mediators. the findings of this study suggest 

that the generation of students' knowledge sharing intentions and behaviors is based 

on the perceived evaluation of learning, echoing the findings that learners' perceptions 

of costs and benefits, and evaluation of the quality of learning are important factors 

influencing the quality and quantity of participation in knowledge sharing (Kong & 

Li, 2019; Mohammad-Bashir et al., 2016). And in line with the findings of Cao et al. 

(2021), a chain mediating effect of knowledge sharing and satisfaction was found in 

the study of the effect of the quality of online live teaching platform on college 

students' learning ability.  

5.1.2.3 Chain Mediating Effects of Perceived Quality, Perceived 

Value, and Knowledge Sharing in the Relationship of Flipped 

Classroom Characteristics Variables On Student Satisfaction 

H11-H14 hold, indicating that perceived quality mediates between 

flipped classroom characteristic variables (perceived usefulness, perceived ease of 

use, teacher support, and interactivity) and knowledge sharing behavior; H27-H30 

hold, indicating that perceived value mediates between flipped classroom 

characteristic variables and knowledge sharing behavior. the above findings identified 

the factors that can stimulate students' knowledge sharing behavior in the flipped 

classroom teaching model: perceived quality and perceived value are directly related 

to students' knowledge sharing behavior; while perceived usefulness, perceived ease 

of use, teacher support, and interactivity also play a positive role in influencing 

knowledge sharing behavior through the mediating role of perceived quality and 

perceived value, respectively.  

H37-H45 hold, indicating that a chain mediating effect of perceived 

quality, perceived value, and knowledge sharing is found in the effects of flipped 

classroom characteristics variables (perceived usefulness, perceived ease of use, 

teacher support, and interactivity) on student satisfaction. the findings empirically 
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demonstrate the existence of a mediating variable of knowledge sharing in the 

"perceived quality-perceived value-learning satisfaction" research model and explain 

the underlying mechanism and pathways to improve student satisfaction. It also 

explains that the essence of the flipped classroom is to achieve the learning of 

knowledge absorption and internalization through student-centered communication 

and discussion, while the act of knowledge sharing reveals the essence of continuous 

learning and feedback among interactive subjects through knowledge, and the 

continuous learning and critiquing of new ideas and facts in the sharing, which 

ultimately realizes the transfer and application of knowledge in the new environment. 

the two are essentially the same (Bock & Kim, 2002; Yu, 2011), so promoting 

knowledge-sharing behavior is an important way to improve student satisfaction.  

 

5.1.3 Self-efficacy Moderates the Relationship between Perceived 

Quality, Perceived Value, Knowledge Sharing, and Student 

Satisfaction 

The results of the study showed that in the flipped classroom context, self-

efficacy moderated the relationship between "perceived quality-student satisfaction," 

"perceived value-student satisfaction," and "knowledge sharing-student satisfaction. " 

relationships among the three groups of variables had a moderating effect (H34-H36). 

the effect of self-efficacy on academic performance and student satisfaction has been 

confirmed by numerous scholars (Diep et al., 2017; Fernando et al., 2017; 

Uzuntiryaki-Kondakci & Senay, 2015), and this study, based on previous scholars' 

studies, further clarifies that self-efficacy on flipped classroom student satisfaction 

key influencing factors (perceived quality, perceived value, and knowledge sharing) 

has a significant positive moderating effect, reveals the importance of understanding 

students' individual perceptions in the process of enhancing student satisfaction, and 

clarifies the path of action that can promote flipped classroom student satisfaction by 

cultivating and improving students' self-efficacy. 
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5.2 Theoretical Implications 

From the perspectives of knowledge management theory and social cognitive 

theory, this paper explores the main factors affecting the flipped classroom from the 

perspective of student satisfaction as the main index and reveals the mechanism of 

each variable's influence on student satisfaction. Previous scholars' studies on flipped 

classroom satisfaction have mostly been conducted in terms of outcome assessment, 

lacking a process discussion of satisfaction formation (Ylmaz, 2021; Zhai et al., 

2017); therefore, the findings of this study are a useful addition to existing research 

findings.  

First, this study combined the characteristic attributes of flipped classrooms 

and constructed a model of flipped classroom student satisfaction based on the 

American Customer Satisfaction Model (ACSI). Previous studies have mostly used 

the customer satisfaction model in the assessment of educational satisfaction in 

traditional teaching and online courses, and the existing research results have rarely 

integrated the ACSI model with the new teaching model. This paper introduces the 

flipped classroom characteristics variables: perceived ease of use, perceived 

usefulness, interactivity, and instructor support, and extends the customer satisfaction 

model with antecedent factors. the findings empirically demonstrate the correlation 

between these characteristic variables and students' perceptions of learning, which 

promotes our understanding of the essential characteristics of the flipped classroom, 

and the prediction and explanation of the impact of the extended customer satisfaction 

model on student satisfaction in the flipped classroom is valid; furthermore, it verifies 

that perceived quality and perceived value are important key factors in the formation 

of student satisfaction in the flipped classroom context, and that perceived value plays 

an important role in perceived quality and In addition, it was verified that perceived 

quality and perceived value are key factors in the formation of student satisfaction in 

the flipped classroom context, and that perceived value plays an important mediating 

role in perceived quality and student satisfaction. the findings reaffirm that the key 

roles of perceived quality and perceived value on satisfaction are also applicable to 

the flipped classroom model. Therefore, the findings of this study are a useful 

addition to the academic research on satisfaction in the flipped classroom. Finally, the 
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findings reveal which characteristics variables of the flipped classroom are key factors 

influencing students' perceived quality and perceived value, which in turn contribute 

to satisfaction formation, clarify the mechanisms of student satisfaction formation in 

the flipped classroom, and provide a referable path for improving satisfaction in this 

teaching model. In summary, the model framework of flipped characteristic variables-

perceived quality and perceived value-satisfaction formation is an extension of the 

customer satisfaction model in the context of the new teaching model, and at the same 

time provides a reference and reference for research on improving student satisfaction 

in the flipped classroom. 

Second, based on knowledge management theory, this paper explores the 

impact of knowledge sharing as a variable on student satisfaction from the perspective 

of knowledge interaction. the study empirically demonstrates that knowledge sharing 

behavior is an important factor affecting satisfaction in the flipped classroom 

environment. This finding echoes the fact that knowledge sharing plays an important 

role in individual learning and development as suggested by previous scholars (Chiu, 

2010; Lin & Huang, 2020). Second, using knowledge sharing as a mediating variable, 

this paper found a mediating role between perceived quality, perceived value, and 

student satisfaction. This finding contributes to research areas such as how to improve 

active knowledge sharing challenges in the new education system (Yeil & Hatunolu, 

2019) and use knowledge sharing to create greater value (Saliha & Mihriban, 2019). 

In addition, knowledge sharing and perceived quality were shown to mediate the 

chain between perceived usefulness, perceived ease of use, interactivity, teacher 

support, and student satisfaction; knowledge sharing and perceived value mediated 

the relationship between perceived usefulness, perceived ease of use, interactivity, 

teacher support, and student satisfaction. the findings of this study empirically 

demonstrated the pathway of knowledge sharing behaviors to student satisfaction, 

revealed the key factors that promote students' knowledge sharing behaviors in 

flipped classrooms, and responded to the research question of "understanding what 

motivates students to share knowledge is a critical task" (Singporn et al., 2019). 

Finally, the impact of student self-efficacy on academics has been the focus of 

research. In recent years, scholars have also paid increasing attention to the research 

on the relationship between flipped classroom pedagogy and self-efficacy. Previous 
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studies have mostly used self-efficacy as an independent variable and verified the 

positive relationship between self-efficacy and satisfaction. This study uses self-

efficacy as a moderating variable and verifies that self-efficacy partially moderates 

the relationship between perceived quality, perceived value, and student satisfaction, 

which is an innovation in terms of research perspective compared to previous studies, 

and it is also an expansion of the space and content of research on the integration of 

social cognitive theory and flipped classroom pedagogy. In addition, self-efficacy has 

a moderating effect on the relationship between knowledge sharing and student 

satisfaction, which corroborates with the findings of (Hoi, 2021). Hoi (2021) found a 

significant indirect effect of self-efficacy as a moderator on knowledge sharing 

behavior and students' cognitive engagement in the process of promoting student 

engagement using the Facebook online platform. the findings of the present study that 

self-efficacy as a moderating variable has a moderating effect on knowledge sharing 

and satisfaction are additional validation of the adaptability of previous research 

findings to the new instructional model. the above findings corroborate that 

educational strategies need to be internalized by individual students in order to be 

effective, and that differences in individual perceptions inevitably lead to differences 

in effectiveness (Su, 2021). This provides educators with appropriate pedagogical 

approaches that can leverage student self-efficacy and foster a culture that has the 

potential to enhance student participation in knowledge sharing in higher education in 

order to achieve the ultimate goal of the new pedagogical model. 

 

5.3 Practical Implications 

This paper empirically validates the flipped classroom student satisfaction 

model using SPSS and MPLUS. At the level of the flipped classroom environment, 

the characteristic variables of the flipped classroom (perceived usefulness, perceived 

ease of use, interactivity, and teacher support) have a positive relationship on 

perceived quality and perceived value. It can be seen that a deep grasp of the essence 

and connotation of the flipped classroom in teaching and learning is meaningful in 

promoting student satisfaction. Second, from the perspective of knowledge 

management, knowledge sharing significantly predicted student satisfaction, verifying 
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that it is feasible to enhance the internalization and absorption of students' knowledge 

and thus promote satisfaction from the perspective of knowledge exchange and 

interaction. Under the flipped classroom teaching model, a space conducive to 

knowledge exchange and sharing should be constructed to promote students' 

participation and sharing, truly making students the main subjects of the classroom 

and achieving cultivation purposes. the test of the mediating role of knowledge 

sharing shows that students' perceptions of learning can also improve the generation 

of knowledge sharing willingness and behavior, and further indirectly influence 

students' satisfaction, which shows that students' perceptions of learning quality and 

value are fundamental to improving satisfaction. Finally, from the perspective of 

individual cognition, the validation results that self-efficacy has a moderating effect 

on perceived value, perceived quality, and knowledge sharing suggest that guided 

management of individual cognition is one of the effective intervention methods for 

student satisfaction. 

This study will propose suggestions to promote college students' satisfaction 

in the flipped classroom in terms of improving the quality of the online learning 

platform of the flipped classroom, creating an interactive atmosphere, enhancing 

teachers' teaching strategies, and improving students' self-efficacy. 

 

5.3.1 A good Online Learning Platform Provides a Prerequisite for 

Continuous Learning 

5.3.1.1 Continuously Ensuring the Ease of use of the Platform 

Flipped classroom students' pre-course learning relies on the learning 

resources provided by online learning platforms (e.g., MOOC, etc.); therefore, the 

ease of use of the MOOC platform determines the value of using the course and 

students' willingness to continue learning (Roca et al., 2006; Du, 2017). This study 

echoes the findings of previous studies, and the empirical results show that if students 

can easily and conveniently use the MOOC platform to search for course resources, 

the platform interface is clear to navigate and easy to understand, and the learning 

functions can be implemented more easily, the students give the course a 

correspondingly higher perceived evaluation. Therefore, the MOOC platform can 
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only provide the basic guarantee for students' continuous learning by ensuring the 

ease of use and improving the functionality of the platform. 

In addition, the platform can continuously strengthen the technical 

guarantee, provide technical support for improving students' learning efficiency, and 

promote the close connection between the teacher side and the student side. 

According to the author's actual examination, several MOOC platforms in China are 

currently fragmented between the teacher side and the student side, and problems 

cannot be solved directly between teachers and students, but must be operated by 

third-party technical staff in the background of the platform, resulting in inefficiencies 

and other phenomena. Take the Wisdom Tree platform as an example, teachers cannot 

check the student port in time, and information such as the student's identity 

information is placed and whether the course registration has been completed must be 

checked by Wisdom Tree's technical staff before feedback can be given, resulting in 

high communication costs and untimely processing. Students who encounter problems 

with the platform in the process of using it can only do so by sending their questions 

to a specified email address, which takes a long time to get a response from customer 

service, and the waiting process leads to students not being able to proceed to the next 

step of learning normally. Therefore, the MOOC platform should give more technical 

support in improving efficiency, and open more practical permissions in the teacher 

port, such as the teacher side can directly add or subtract the information of the 

selected students after the students withdraw or make up the course, and can view the 

students' course registration in time, so as to grasp the overall situation of students in 

real time. In addition, the platform should provide a timely response to the "online 

customer service" function to ensure that students can get effective, timely and 

targeted answers to technical problems encountered on the platform, which can 

undoubtedly improve the learning experience of students in the online learning 

process and thus enhance student satisfaction. 

5.3.1.2 Realize the Stability of the Platform, Provide the Timeliness 

of Resources, and Improve the Interactive Environment 

Support 

Stable accessibility of MOOC platform, smoothness of access to web 

pages and interface are the prerequisites for securing online learning in flipped 
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classroom. the results of the empirical study show that students can quickly log into 

the platform and the platform can provide smoothly operated learning functions (e.g. 

fast forward, multiplier, tentative, and playback) have a significant positive impact on 

the perceived quality and value of the course. Therefore, the platform should do a 

good job of server maintenance and configuration to avoid webpage errors, lagging 

course playback, and poor use of learning functions, and ensure stable real-time 

accessibility with high-quality technical services. Second, the MOOC platform should 

ensure regular and continuous updates of online courses and learning materials. the 

course resources of teachers on the MOOC platform should also be supplemented or 

replaced in a timely manner according to the development of the subject and the 

update of knowledge, so as to ensure that students have access to more comprehensive 

and timely course resources and promote the improvement of learning quality and 

effectiveness. In addition, interactivity has a significant positive effect on learning 

climate, performance expectations and satisfaction in a blended learning model 

(Alqurashi, 2019; Wu et al., 2010; Zhai et al., 2017). the findings of the empirical 

study in this paper also validate the important role of a good interactive experience in 

promoting students' willingness and behavior to share knowledge efficiently. In 

addition to the previous functions such as "course content discussion" and "message 

board", MOOC platforms can create attractive interactive interfaces according to 

teachers' needs and students' characteristics. For example, the evaluation of group 

work can add the function of mutual evaluation, and a topic discussion area can be 

opened in a certain course, etc. the Wisdom Tree platform will even add a certain 

percentage of interactive answer points to the students' online course grades according 

to the teachers' requirements. In short, the online learning platform needs to provide a 

timely interactive carrier, create a friendly interactive interface, strengthen student-

student and teacher-student communication and learning, encourage learners to 

participate more in the discussion and interaction, promote mutual learning, learn 

from each other, and effectively improve the learning effect of flipped classroom 

online courses. 
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5.3.2 Teacher Support is the Key to Enhance Teaching Strategies 

5.3.2.1 Develop Student-centered Course Content and Enrich 

Teaching Mode…………………… 

The essence of flipped classroom is to return to "student-centered" 

teaching. Students' independent learning is the main focus before the class, and the 

interactive discussion of knowledge in the form of discussion and debate is carried out 

during the class, thus facilitating the absorption and internalization of knowledge after 

the class. Therefore, grasping the core essence of flipped classroom and designing 

course contents that meet professional needs and students' demands is the key 

foundation to improve the quality of talent cultivation. At present, China's major 

MOOC platforms are rich in course resources, and they also pay much attention to 

introducing online courses of high-quality disciplines from well-known universities at 

home and abroad, and Chinese university teachers are also actively engaged in 

independent design and development of online course resources according to their 

main courses, which provides strong support for MOOC platforms to provide high-

quality course resources to learners, showing that online courses involve a wide range 

of subject contents and diversified perspectives. In this context, how to enhance 

course resources? In this context, how to enhance the effectiveness of course content, 

how to promote students' autonomy through teaching methods and strategies, and how 

to design teaching activities to increase students' participation become the key to 

improve students' satisfaction. According to the empirical findings show that teachers 

have a significant positive impact on improving students' learning perceptions and 

promoting student satisfaction in terms of teaching resources, teaching activities 

arrangement and guiding students' interaction. Therefore, in the process of developing 

course content, teachers should not only use project or task-led teaching methods to 

make students clear about the learning objectives, but also pay attention to the 

diversity and flexibility of teaching methods, and use attractive ways to present the 

course content such as case studies, scenario simulations and role plays. In addition, 

for courses with strong practicality, the integration of "teaching, learning and doing" 

of project-based teaching can be integrated into MOOC through 3D interactive 

animation, VR and other technical means to enhance students' three-dimensional 

cognition and real-world experience, so that students can smoothly enter the offline 
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work scene through pre-course virtual scene learning. In short, through rich online 

teaching resources, various forms of course content presentation, flexible and diverse 

teaching activities design to enhance students' interest and enthusiasm for learning, 

which is conducive to the improvement of student satisfaction. 

5.3.2.2 Designing Learning Activities and Enriching Interactive 

Methods……………… 

According to the empirical results, interactivity is a key factor 

influencing students' overall evaluation and ultimate satisfaction with the course, and 

the interaction between teachers and students is considered more valuable. In 

addition, knowledge sharing was shown to have a positive and significant effect on 

satisfaction. Therefore, teachers creating learning activities that facilitate knowledge 

interaction and enable students to communicate and collaborate to complete their 

learning can have a strong contribution to student learning satisfaction in flipped 

classrooms. 

Teaching and administration are the two most important roles of 

teachers. Teachers play an important role in classroom interactions, and experienced 

college teachers should build a "student-centered" interactive field (Yang, 2010). 

Online, teachers should make good use of the interactive channel of the e-learning 

platform to create and initiate constructive discussions with the course content; they 

should also pay attention to actively participate in the discussions in an appropriate 

way to create a relaxed atmosphere for online discussion and interaction. Offline, the 

key to classroom interaction is to make the classroom "move" and to realize 

knowledge analysis and application from "teacher-led" to "student-led". 

Based on the principle of peer learning, project-based teaching method 

is one of the common ways for students to cooperate and discuss around the target 

problems in small groups. However, how to construct cooperative groups is neglected 

by many teachers. Professor David P Smith of Sheffield Hallam University in the UK 

says that "interaction is a key part of learning, and when setting up classroom 

activities, it helps to know who students are interacting with. can be very helpful". 

Research has shown that classroom seating choice is associated with academic 

achievement among college students. Groups of friends who sit together tend to 

achieve similar grades, while those who sit alone in a corner of the classroom tend to 
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perform below average academically. Teachers can use this finding to help those 

anxious students, as well as to drive overall classroom communication and promote 

knowledge-sharing learning among all students by encouraging interaction among 

students from different groups. 

In conjunction with the findings of this paper, there is a chain of 

"interactivity-perceived quality-knowledge sharing-satisfaction", which verifies the 

path of interactivity on student satisfaction. Recently, Li et al. (2022) used a sample of 

106 empirical papers at home and abroad to find that for the types of teacher-student 

interactions in online + offline teaching, the online synchronous + asynchronous 

interaction + offline synchronous interaction types have the greatest effect on 

students' learning effectiveness. Based on this, teachers should seek to integrate online 

and offline interactions to achieve the need for three-dimensional interaction. Use the 

online MOOC platform to respond to asynchronous information from student 

discussion forums, message boards, post-class homework feedback, Q&A areas, and 

other interactive platforms in a timely manner; regularly conduct synchronous online 

classroom teaching, using live classes and other forms of online communication with 

students, who can "like", answer questions and vote, send pop-ups, or use text in the 

chat area, etc. Students can "like", "answer", "vote", "send" pop-ups, or "text" in the 

chat area to interact with teachers and classmates. the physical distance between 

students and students, and between teachers and students, is closer, and synchronous 

communication is more immediate and smooth. Teachers can use body language, 

facial expressions, expressive tone, and eyes to make each other feel emotions and 

feelings, which help to enhance the emotional communication between teachers and 

students and drive the willingness to communicate among students. In short, teachers 

should improve online interactive communication in the flipped classroom model, 

while promoting effective student interaction through face-to-face verbal 

communication and other forms to stimulate the nature of students' active learning 

behavior and promote higher-level knowledge learning and communication to occur. 
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5.3.3 Focus on the Cultivation of Students' Self-efficacy 

According to the findings of this paper, the moderating effect analysis 

revealed that self-efficacy has a significant positive effect on regulating the 

relationship between students' learning perceptions, knowledge sharing and student 

satisfaction. the descriptive analysis found that the self-efficacy of the surveyed 

students was in the middle to upper level (Mean = 3.59), so there is still more room to 

improve students' self-efficacy. This paper makes the following recommendations. 

Set reasonable goals and give timely and positive feedback. Bandura (1997) 

pointed out that previous successful experiences are the main source of self-efficacy. 

When setting teaching tasks and group project tasks, teachers should take into account 

students' prior online learning, tailor their teaching to the students' needs, set and 

timely adjust task goals that are appropriate to them, and through gradual efforts, 

students can perceive the gains in the task process and the sense of achievement in 

reaching the goals. Teachers respond positively and promptly after the group reaches 

a goal, comparing past achievements with today's, so that students can see their own 

progress and growth. Especially for students with learning difficulties, they should 

focus on guiding and awakening their experience of recalling and re-experiencing 

their own success. Then, through positive encouragement, they should be given 

appropriate tasks to stimulate them to use their self-competence. This enables students 

to experience the perceived value that comes from learning, which in turn enhances 

self-efficacy. 

Improving the quality of teaching and learning promotes the enhancement of 

self-efficacy. From the empirical results of this paper, high self-efficacy moderates 

the relationship between perceived value, perceived quality, and satisfaction. 

Therefore, teachers should improve students' perception of the educational 

environment and evaluation of teaching quality by improving teaching quality, 

enhancing teaching services, etc., and improving students' academic self-efficacy to 

increase learning satisfaction, which in turn increases students' engagement in 

learning, etc. In addition, this paper finds that the relationship between knowledge 

sharing and satisfaction is moderated by self-efficacy. Therefore, teachers should use 

various forms of online and offline interactive strategies to create a relaxed and 

harmonious discussion and learning atmosphere, motivate students' interest in 
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learning and participation through verbal and non-verbal factors in teaching 

situations, set up model examples, etc., feel the rewards of sharing and the joy of 

success in participation, enhance students' motivation for independent learning, 

improve students' self-efficacy, and ultimately achieve increased learning satisfaction 

and promote learning effectiveness. 

Guiding students to make correct attributions and improve learning skills. 

Research has shown that self-efficacy interacts with the way attributions are made. 

Students with different self-efficacy levels attribute successful and unsuccessful 

outcomes differently (Hsieh & Kang, 2010). Students with higher self-efficacy tend to 

have stronger attributions of personal control, whereas students with lower self-

efficacy tend to attribute failure more to external factors such as their own ability, 

tasks, luck, and teachers. And negative attribution styles can lead to lower self-

efficacy. Therefore, when students encounter learning difficulties, teachers should 

help students learn to cope with setbacks, reflect on the causes of failure, and help 

them develop a feasible and concrete plan to get out of the failure dilemma and 

approach success step by step. Guiding students to realize that the cause of failure is 

the result of their own lack of effort and that only those problems that can be solved 

by their own efforts can truly help them build a positive sense of self-efficacy. 

 

5.4 Research Limitations 

In this study, although in the process of research, the author has put forward 

research ideas in line with realistic problems and made fuller arguments by collating a 

large amount of literature and combining the problems found in the flipped classroom 

in practice, there are still some limitations, which are reflected in. 

 

5.4.1 Limitations of Data Sample and Sample Selection 

The research object of this paper is college students who receive the flipped 

classroom teaching model in China. the author used a convenience sampling method, 

recommended through well-known Chinese catechism platforms, and the 

questionnaires were distributed to students participating in the classes taught by the 

recommended courses. Since the criteria for selecting representative courses for 
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flipped classroom practice are not entirely consistent across platforms, and the 

development of flipped classrooms is mostly teacher-led in China, it is impossible to 

grasp the overall scale of flipped classroom development in China and objectively 

makes it difficult to collect a large amount of data. In addition, because of the 

different levels of flipped classroom teaching mode institutions, most of the surveyed 

institutions in this study are "211", "985" or provincial key institutions in China, and 

the sample of subjects is not extensive and balanced, so the results of the study are not 

universal. Therefore, the generalizability of the study results may be somewhat 

biased. 

 

5.4.2 The Direct Relationship between the Four Flipped Classroom 

Characteristics Variables and Student Satisfaction was not 

Validated 

Based on the model constructed in this paper, this paper verifies the paths of 

how the flipped classroom characteristics variables (perceived ease of use, perceived 

usefulness, interactivity, and teacher support) affect student satisfaction through 

perceived quality, perceived value, and knowledge sharing mediators. However, the 

direct relationships between perceived ease of use, perceived usefulness, interactivity, 

and teacher support and student satisfaction were not verified. Although previous 

scholars have empirically demonstrated a direct relationship between the above 

variables and student satisfaction (Lee & Mendlinger, 2011; Li, Mei, 2018; Ling & 

Kan, 2020; Roca et al., 2006; Tao et al., 2019). However, the effect of the above four 

variables on student satisfaction in the flipped classroom context is yet to be further 

tested. 

 

5.4.3 The Effectiveness of the Proposed Responses needs to be Tested in 

Practice 

The emergence of the flipped classroom originated in Europe and the United 

States, and its application in Chinese higher education is still in the exploratory stage, 

which needs a lot of theoretical and empirical research to guide the practice. Based on 

the empirical research, this paper proposes countermeasures to promote flipped 

student satisfaction based on the construction of online platform, teachers' teaching 
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strategies and the enhancement of students' personal cognition at different levels, 

aiming to provide useful help for the healthy and sustainable development of flipped 

classroom in China. 

 

5.5 Research Outlook 

In view of the above research limitations, the following work should be 

carried out in depth in future research. 

First, further expand the experimental scope and optimize the experimental 

methods. the research should be conducted at different levels of institutions in 

different regions of China and for students of different majors. To promote the 

research and practice of promoting flipped classroom student satisfaction in a broader 

scope, enrich the practical teaching experience, and continuously improve the new 

theories that promote the development of flipped classroom teaching model. In the 

study, emphasis is placed on combining theoretical hypotheses with teaching 

experiment design to fully verify the validity and feasibility of the theoretical model. 

Second, the four characteristic variables of the flipped classroom explored in 

this study do not fully reflect all the characteristics of this teaching model. For 

example, the design of the flipped classroom based on the OBE (Outcomes Based 

Education) concept and the "whole process" assessment and evaluation are all hot 

topics at present. Therefore, future research can further focus on the characteristics 

and characteristics of the flipped classroom and conduct timely and targeted research. 

Thirdly, whether the four trait variables of the flipped classroom explored in 

this paper have a direct impact on student satisfaction remains to be further verified to 

enrich the exploration of student satisfaction factors in this teaching model. 

Finally, this paper verifies the important role of knowledge sharing in 

improving student satisfaction in the flipped classroom. In addition to the factors that 

characterize the flipped classroom explored in this paper, other factors that promote 

knowledge sharing behavior need to be further explored in the future. 
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APPENDIX 

 

 



 

 

Survey Questionnaire on Factors Influencing Student Satisfaction in 

Flipped Classroom 

Dear students: 

 

shalom! I am a college teacher and am conducting a study on improving 

learning satisfaction in the flipped classroom, and your needs and opinions will 

provide very important help. Please fill out the questionnaire according to your actual 

situation and real thoughts. The questionnaire was anonymous, and the results were 

used only for academic studies and not for others. Sincerely thank you for your 

support and cooperation. 

 

Part 1: Personal basic information 

 

1. Your school: 

2. Your grade:  

A. freshman   B. sophomore   C. junior   D. senior 

3. Your sex:   

A. male   B. female 

4. Your major category:  

A. science and engineering  B. Literature and history    

C. arts        D. other 

5. The average time of your online learning every day: 

A. few  B. Under 1 hour C.1-1.5 hours   

D. 1.5-2 hours    E. More than 2 hours 
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Part 2: Investigation of the influence factors of flipped classroom learning  

 

Satisfaction. Please recall a recent flipped classroom learning experience 

(including ongoing or completed courses) and evaluate each sentence below based on 

the reality (check in the corresponding digital box). 

Question item 

Degree of consent to the subject item 

1 2 3 4 5 

Very 

disagree 
disagree uncertain agree 

agree 

very 

much 

Easy to use 

EOU1 It was easy for me to become 

proficient in using the online course learning 

system 

     

EOU2 I think the online course learning 

system is very easy to operate 

     

EOU3 It is easy for me to use the online 

course learning system to achieve the 

functions I want. (e.g. multiply speed, fast 

forward, pause etc.) 

     

EOU4 Using an online learning system 

simplifies the learning process 

     

Usefulness 

USE1 In the flipped classroom, using the 

online course as a prerequisite learning 

helped to improve my learning in the 

classroom 

     

USE2 The use of online courses in the 

flipped classroom has improved my 

performance in the classroom 

     

USE3 I found it useful to use the online 

course as a prerequisite in the flipped 

classroom 

     

USE4 The flexibility of the online courses in 

the flipped classroom is perfect for my 

learning style 
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Interactivity 

INT1 In flipped classes, students interact 

easier than traditional classes 

     

INT2 In flipped classes, classroom discussion 

is easier to participate in than in traditional 

classes 

     

INT3 In the flipped classroom, students can 

learn from each other more effectively 
     

INT4  Students and teachers interact more 

easily than in traditional classrooms 
     

INT5 I think the class discussion of the 

whole course is of high quality 
     

Teacher support 

TS1 The learning materials provided by 

teachers are easy to obtain and understand, 

rich and useful 

     

TS2 The learning objectives set by the 

teachers before class are reasonable and in 

line with the students' learning situation 

     

TS3 The teaching tasks designed by the 

teachers are reasonable, and the feedback and 

help channels are smooth 

     

TS4 Teachers' teaching methods are proper 

and highly enlightening 
     

TS5 Teachers can guide students to study 

independently and create an interactive 

learning environment 

     

Perceived quality 

PQ1 Overall, I found the Flipped Classroom 

course to be of high quality 
     

PQ2 In general, I found the Flipped 

Classroom online course easy to use and 

useful to me 

     

PQ3 In general, I had many interactions with 

my classmates and the teacher that were 

relevant to the content of the course and of 

high quality 

     



 

 

183 

PQ4 I felt that the teaching methods and 

support provided by the teacher helped to 

improve the quality of learning 

     

Perceived value 

PV1The flipped classroom allows me to learn 

more in less time than traditional learning 

methods 

     

PV2 I can learn more in less time than with 

traditional learning methods 
     

PV3 The flipped classroom is a new way of 

learning that gives me a sense of being up to 

date with the changes in teaching and 

learning 

     

PV4 The flipped learning process gives me a 

sense of self-fulfillment 
     

PV5 The flipped classroom will help me in 

my future study and work as I will be able to 

exercise my ability to learn independently 

and participate in discussions 

     

Self-efficacy 

SE1 I can set my own learning goals and 

achieve most 
     

SE2 I can successfully overcome many 

challenges in learning 
     

SE3 Compared with my classmates, I can do 

most of my learning tasks very well 
     

SE4 When faced with difficult tasks, I am 

sure that I will complete them 
     

Knowledge sharing 

KS1 I think sharing my knowledge with my 

classmates helps me to gain the recognition 

of others 

     

KS2 I feel that contributing my knowledge 

and experience shows my own achievement 

and value 

     

KS3 I am involved in the class knowledge 

sharing activities because I love the group 
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KS4 I enjoy sharing my knowledge and 

learning experiences with my classmates 
     

KS5 I am willing to share my expertise to 

help the group effectively complete a group 

project or task in the course 

     

KS6 I am willing to share valuable 

information that I have obtained from various 

sources with my classmates 

     

KS7 I am willing to participate in sharing 

because sharing knowledge among 

classmates helps to improve each other's 

knowledge 

     

KS8 I can communicate and share knowledge 

with my classmates more quickly than 

completing work tasks on my own 

     

KS9 When faced with a learning problem, we 

are skilled at communicating and sharing 

knowledge to solve the problem 

     

KS10 I find that I learn a lot of new 

knowledge from my classmates through 

sharing knowledge when the task is 

completed 

     

student satisfaction 

SS1 Overall, I am very happy with this class      

SS2 Overall, I am satisfied with the teaching 

model of the flipped classes 
     

SS3 I was satisfied with the learning 

experience I had in the flipped classroom 
     

SS4 I feel that the course meets my needs      

SS5 I would like to continue to participate in 

the flipped classroom learning model to take 

another course 
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