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Abstract 

The primary objective of this study is to verify the effects on learning effectiveness when the business 

schools of universities or colleges in Taiwan incorporate information technology into managerial teaching, 

or adopt flipped teaching, while using learning satisfaction as the dual mediator. Research subjects and the 

primary interviewees are the teachers and students of the Business Schools. The sampling method adopted 

in this study is the Convenience Sampling method; while Factor analysis, Independent Sample t-Test, 

ANOVA and SEM methods are adopted for performing empirical research. In this study, the Structural 

Equation Modeling (SEM) is used to verify the Overall model and the fitting effect of its Structural Model 

and Measurement Model. Subsequently, Sobel Test and Mackinnon PRODCLIN2 methods are also used to 

verify the mediating, direct, indirect and total effects of the structure model’ paths. The research findings 

can be offered to the teachers of the Business Schools of the universities or colleges in Taiwan as a 

reference for methods of teaching innovation, and can be offered to the educational decision-makers as a 

reference in formulating the strategies for current teaching policies. 

 

Keywords: Incorporating Information Technology into Managerial Teaching, Flipped Teaching, Learning 

Effectiveness, Learning Satisfaction, Dual Mediating Effect. 

 

 

Introduction 
 

The impact of information technology and global competition has accelerated the changes in society and 

the environment. IT has been adopted on campus for many years. Many empirical studies have also 

confirmed that incorporating IT into teaching can improve teachers' performance and students‟ learning 

outcomes (Alavi, 1994; Maki, Maki, Patterson and Whittaker, 2000). In order to gain a better understanding 

of the students' perspectives and feelings about these flipped teaching methods, this study aims to collect 

and analyze the factors that affect the students' learning or participation intentions, and hopefully provide 

the school, teachers and parents with the directions for improvement, thereby, achieving the objective of 

providing high quality teaching. 

 

In addition, we learn from research literature published domestically and overseas that there is correlation 

between the dimensions of incorporating information technology into managerial teaching, flipped 
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teaching, and learning satisfaction and learning effectiveness; that is, there is a certain degree of 

relationship between each dimension. This is one of the most important topics and worthy of exploration 

and it is the major motivation contributing to this research. Therefore, this study sets forth to verify the 

effects on learning effectiveness of incorporating information technology into managerial teaching or of 

adopting flipped  

 

teaching, while using the colleges in Taiwan as the research targets, and learning satisfaction as the dual 

mediator. In other words, this study builds and verifies the models and hypotheses based on the pair wise 

relationship between the dimensions of incorporating information technology into managerial teaching, 

flipped teaching, learning satisfaction and learning effectiveness, in order to understand the fitting effect of 

the goodness-of-fit of these models.  

 

Based on the above described motivation, this study attempts to verify and to understand the effects on 

learning effectiveness of colleges in Taiwan incorporating information technology into managerial teaching 

or adopting flipped teaching, while using learning satisfaction as the dual mediator. Specific research 

objectives can be summarized as follows: To understand and verify 

 

(1) whether or not there is a significant positive effect on learning satisfaction when colleges in Taiwan 

incorporate information technology into managerial teaching;  

(2) whether or not the learning satisfaction in colleges in Taiwan has a significant positive effect on 

learning effectiveness;  

(3) whether or not there is a significant positive effect on learning effectiveness when colleges in Taiwan 

incorporate information technology into managerial teaching; 

(4) whether or not there is a significant positive effect on learning satisfaction when colleges in Taiwan 

adopt flipped teaching; and   

(5) whether or not there is a significant positive effect on learning effectiveness when colleges in Taiwan 

adopt flipped teaching.    

 

Literature Review  

 
The Definition and Dimensions of Incorporating Information Technology into Managerial Teaching 

 

For the purpose of this study, the definition of incorporating information technology into managerial 

teaching is "to utilize the internet and digital teaching materials, such as interactive whiteboard or 

PowerPoint, and to incorporate teaching software and information technology skills acquirement into 

managerial teaching activities."  The definition above is derived from the following literature.  

 

Li (2012) believed that utilizing the features of information technology and the internet flexibly in pre-class 

curriculum design, in-class teaching activities and post-class refresher courses to formulate diversified, 

innovative and meaningful teaching methods, can satisfy the requirements for teaching and for the 

curriculum.  

 

Li (2013) suggested that teachers should take advantage of information technology and make it a tool to 

help in the processes of teaching design, class management and teaching evaluation, in order to effectively 

accomplish their teaching objectives and increase students' learning interests and improve learning 

outcomes. 

 

Additionally, Chen (2013) suggested that incorporating IT into teaching refers to the use of information 

technology in classroom teaching and after-school activities to help develop students' abilities to "use 

technology and information" and the spirit of "active exploration and research", so that students can "think 

and solve problems independently" , while completing "career planning and lifelong learning."  
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Chen (2014) indicated that the incorporation of information technology into classrooms, materials and 

curriculum is an essential part of daily work for teachers. In other words, the application of incorporating 

information technology into classrooms is about using it as a teaching tool in teaching applications.   

 

Chen (2015) suggested that information technology should be applied to curriculum, according to the 

understanding and needs of teachers about the curriculum. The application of information technology in 

teaching materials helps learning. 

 

Deng (2015) pointed out that using information technology is a teaching strategy that incorporates 

computers and their related equipment into teaching activities, so as to increase learners' interest in learning 

and improve their learning effectiveness; thus, the learning becomes meaningful. 

 

The dimensions proposed by scholars, such as Zhang (1999) and others, are referenced for the dimension of 

"Incorporating information technology into managerial teaching" in this study, which is divided into three 

sub-dimensions: (1) the display of computer presentation; (2) the use of computer-aided teaching software; 

and (3) the use of Internet resources. 

 

The Definition and Dimensions of Flipped Teaching 

 

The conceptual definition of flipped learning in this study is "a learning model where students learn the 

online course materials first, then have their questions answered by the teacher, and participate in the 

guided discussion and experiments during the classroom hour. This model flips the concept of the 

traditional model, where teachers lecture in the classroom and students do their lessons at home, thus it is 

also called flipped classroom." The definition above is derived from the following literature.  

 

Yen (2015) believed that the core concepts of flipped learning include: focus on the "Student-centered 

learning", and place more stress on inspiring students' "learning motivation"; help students in building 

independent learning ability; develop students' multiple intelligences; and identify with multiple 

assessments and multiple values. The course notes and homework are usually presented via video or audio 

files, which are then accrued into completion with in-class clarification and application of new knowledge. 

In flipped learning, teachers integrate information into teaching strategies, adopt the group cooperative 

learning model with continuous discussion, thus pushing students to become initiative learners. 

 

Jiang (2015) proposed that integrating flipped learning into in-service education can help students' ability, 

in practice, and effectively promote teacher-student interaction. Hau (2015) argued that the concept of a 

flipped classroom is focused on putting students in the center: teachers flip (i.e. transform) the traditional 

teacher-centered idea of the past and turn it into a concept that focuses on the student. By blending 

appropriate technological tools (video, in particular) in to the teaching process, students are required to 

learn the basic content ahead of time; during the class period, students are guided by the teacher and have 

more opportunities to interact with peers and the teacher for more higher-order, individualized learning (for 

example: solving math problems, and discussing social issues). 

 

Furthermore, Tseng (2015) suggested that flipped learning is a very broad term, where teachers abide to the 

philosophy of "learner-centered" education, and make teaching adjustments according to the needs of each 

individual child, while not following a rigid teaching method; “that is flipped teaching”. 

 

Lu (2015) believed that the definition of flipped teaching is that: when at home, students can learn at their 

own speed using instructional videos and handouts, the self-learning basics; when in school, students can 

have in-depth discussions specifically on the difficult issues from the homework as a group activity; when 

in class students will have more initiative to learn, where slow-learners can ask more questions, and fast-

learners can study on their own; after completing the assignment, they can also enhance their learning by 

teaching other students. 
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In addition, Long, Logan, Waugh (2016) pointed out that the concept of flipped teaching is just the opposite 

of that of traditional teaching, where the flipped classroom is an instructional model, in which students 

view the learning content before class through instructor-provided video lectures or other pre-class learning 

materials, while in-class time is used for student-centered active learning. 

 

Tu (2016) proposed that the definition of flipped teaching may be divided into two categories. In a narrow 

sense, it refers to the shift in the use of time in the learning environment, where in the old model teachers 

lecture and students listen during class time, and homework is done after the class, which has changed to 

students studying before the class, and class time is used for student-teacher interaction and peer 

discussions, and completing homework, which is only done after the class in the old model (Luo, 2014; 

Ash, 2012; Steed, 2012). In a broad sense, any teaching objective that departs from the traditional teaching 

method, in which a teacher's leading role in the class is changed to that of a counselor, a guide, and a person 

who clarifies questions, and "students become the center of teaching", "students' learning habits become 

active", where students are nurtured to learn with self-motivation, in-depth thinking, problem-solving skills, 

and a communicative and cooperative learning style, is considered flipped teaching (Chen, 2014; Chen, , 

2014; Mok, 2014). Whether it is a flip of time, space, teaching style, or an exchange of students‟ and 

teachers‟ roles, the ultimate purpose of flipped teaching is to nurture students and to provide them with the 

abilities to learn independently, think in depth, work with peers, and solve problems, thereby improving the 

quality of students' learning.  

 

The main dimension of "flipped teaching" in this study references the dimension proposed by Cao (2013), 

which is divided into four sub-dimensions: (1) a student-centered teaching model, instead of teacher-

centered model; (2) the teacher's role is to facilitate learning (coach), instead of transferring knowledge; (3) 

a cooperative participation teaching activity, instead of lecturing; and (4) the active exploration learning 

method, instead of passive reception.  

 

The Definition and Dimensions of Learning Satisfaction 

 

The conceptual definition concerning "learning satisfaction" in this study is: "students' feelings of 

wellbeing and their attitudes towards learning activities." The definition above is derived from the 

following literature.  

 

Chen (2015) proposed that learning satisfaction is the result of the interaction between external learning 

factors and internal subjective feelings. Students are the main body of learning, and the content, activity, 

context, atmosphere, and the interaction between students in the learning process, affect learning 

satisfaction.  

 

Yang (2015) defined satisfaction as the differences between the resulting feelings and the preset 

expectations of an individual's motivating experience. An individual is more satisfied when the individual 

experiences a behavior that meets or exceeds their targeted expectations; and less satisfied when the 

behavior does not meet their targeted expectations. Yang believed that the student's learning satisfaction 

comes from the degree of satisfaction they feel about the learning process and the outcome. 

 

Chen (2015) believed that satisfaction refers to the fulfillment of a feeling, an attitude, a wish or a 

requirement. Satisfaction refers to the feeling or attitude for an activity, where the extent of the demand is 

met, or the feeling gained after the desire is complete. In the process of course learning, if the perceived 

sense of cognitive state falls below the expected state, the greater the gap, the less the satisfaction (i.e. 

dissatisfied); conversely, the smaller the gap, the higher the satisfaction towards the course (i.e. satisfied).  

 

Wang (2015) proposed that learning satisfaction refers to a subjective state of mind concerning various 

contacts and learning activities in school, including teacher and students involved in the learning process, as 

well as an overall assessment of the learning experience.  



 

 

 

 

 

ISSN 2309-0081                      Lin & Liour (2018) 

  
548 

I 

 

  www.irss.academyirmbr.com                                                                                October 2018                                                                                     

 International Review of Social Sciences                                                       Vol. 6 Issue.10 
 

 

R 
S  
S  

Additionally, Lin (2016) believed that various learning activities and other factors in students' learning 

process may lead to a variety of mental states, where various contacts in life, acquired skills, habits, 

knowledge, ideals and attitudes are likely to influence, in varying degrees, learning satisfaction. The 

dimensions proposed by scholars, such as Han (2006), Su (2009) and Wu (2010) are referenced for the 

dimension of "learning satisfaction" in this study, which is divided into: (1) teacher's teaching and 

curriculum materials; (2) learning environment; (3) school administration; (4) learning outcomes; and (5) 

interpersonal relationships.  

 

The Definition and Dimensions of Learning Effectiveness 

 

Learning effectiveness refers to the changes imparted on a student concerning knowledge, skills and 

attitudes as observed at the end of the teaching. The conceptual definition of "learning effectiveness" in this 

study can be defined as "that which can be measured by indicators of three explicit variables, namely: 

students' grades after learning in school, demonstrated professional skills, and proficiency results from 

various external exams." Its manipulation definition is briefly described as follows: (1) School grades: 

refers to, during the process of learning in school, the test scores obtained after learning; (2) The number of 

professional certificates: refers to the number of professional certificates obtained from various professional 

proficiency exams after the process of learning in school or other venues of capability training; and (3) 

External examinations. The above three manipulation definitions are the measurement indicators of 

"learning effectiveness" of this study. The above-mentioned conceptual definition and dimensions of 

learning effectiveness are derived from following the literature reviews:  

 

Huang (2014) proposed that learning effectiveness is the extent of improvement levels of professional 

knowledge, skills, or confidence a student has after receiving course instructions. Li (2014) pointed out that 

learning effectiveness refers to "a student‟s learning results obtained by way of a certain form of 

assessment, which may include time, tools, or indicators, as conducted by an assessor on the student after a 

period of time of certain learning activities." 

 

Furthermore, Tseng (2015) believed that the factors that affect learning effectiveness are quite extensive, 

for example: individual (gender, learning attitude, grade, self-concept, prior knowledge, class performance, 

etc.), family (parents' expectations of their children's academic performance, learning participation, support, 

parental discipline, etc.), and the school environment (teacher-student relationship, peer relationships, etc.) 

are directly or indirectly affect the student's learning outcomes. 

 

Chen (2015) argued that the definition of learning effectiveness refers to "a learner's demonstrated ability 

after various possible forms of assessment tests are conducted on the learner at the end of the learning 

activity." As for the measurement of learning effectiveness, various scholars hold various views and 

research results.  

 

Lin (2015) defined learning effectiveness as: "it is an indicator for measuring learning outcomes, and is one 

of the most important criteria used for assessing teaching quality. It refers to a student‟s learning results, as 

measured on Cognitive, Affective, and Psychomotor Domains with defined test tools, after the learner has 

spent a prescribed time studying in a certain field. The methods used for assessing learning effectiveness 

should include the factors: accuracy, completion time, expected difficulty, complexity, and proper values 

for the answer, thus offering a more fair and reasonable assessment method. Teachers may use various 

learning performance evaluation methods, such as oral exams, written exams, hands-on operations, reports, 

homework, worksheets, quizzes, and standardized assessment tests. All of these are broad definitions of 

learning effectiveness. If defined from a narrower perspective, it may refer to academic performance on 

each subject, or on the average performance of a combination of subjects."  

 

Additionally, Huang (2016) pointed out that, scholars generally believe that learning is a process, where the 

accumulation of experience leads to an individual's acquiring of knowledge, or the change of one's 

behavior. As for how the knowledge is acquired, or how the behavior is changed, there are many different 
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theories. Behaviorist Learning Theorists regard learning as an "outside-in" process, that is, an individual 

acquires new behavior as a result of the stimulation of an external environment. Theories that present 

contrary ideas from Behaviorist Learning Theory are Cognitive Learning Theory and Humanistic Learning 

Theory. Both Cognitive Learning Theorists and Humanistic Learning Theorists regard learning as an 

"inside-out" process. Cognitive Learning Theorists believe that learning is when an individual, through the 

process of cognition, identification, and understanding, acquires knowledge or changes behavior; while 

Humanistic Learning Theorists believe that learning is a process where an individual acquires knowledge or 

changes behavior through freedom of choice by following one's own will or feeling. 

 

The dimensions proposed by scholars, such as Alavi (1994), Schutte (1997) and Piccoli, Ahmad & Ives 

(2001), Xu (2009) and Chen (2015) are referenced for the dimension of "learning effectiveness" in this 

study, which is divided into 5 sub-dimensions: (1) learning interest; (2) learning attitude; (3) homework 

performance; (4) learner's self-assessment; and (5) learning performance.  

 

Relevant Literature for Incorporating Information Technology into Managerial Teaching and 

Learning Satisfaction 

 

Although this study references the following literature review, most of which was conducted with 

Explorative Factor Analysis (EFA) a method used to explore the effects on learning satisfaction when 

incorporating information technology into managerial teaching, and the research targets and the research 

methods adopted for their exploration are different from those used in this study, following the premise of 

"Bold Hypothesis and Careful Observation", this study adopts Confirmatory Factor Analysis (CFA) for 

verification, and proposes the following hypothesis: 

 

Hypothesis 1 (H1): Incorporating information technology into managerial teaching has a significant positive 

effect on learning satisfaction for colleges in Taiwan.  

 

The hypothesis above is derived from the following literature. A brief discussion is as follows:  

Chiang (2013) pointed out that there is a strong, significant and positive relationship between incorporating 

information technology into classrooms, learning interest in mathematics, and learning satisfaction. The 

method adopted in his research is Regression analysis, and the research subjects are junior high school 

students in Taipei. Although the research subjects are junior high school students, the research findings may 

still be referenced for the research model construction of this study.  

 

Lu (2013) believed that the factors and the effectiveness of incorporating information technology into 

classrooms have positive correlations. The statistical methods used for data analysis in his research are 

Independent-Sample T Test, ANOVA, and Pearson product-moment correlation, with weight values added 

to the factors that affect incorporating information technology into classrooms for the purposes of the 

analysis. Although the research subjects are vocational high school students, the research findings may still 

be referenced for the research model construction of this study.   

 

Furthermore, Chang (2014) suggested that incorporating information technology into gender equality 

education improves significantly on learning effectiveness of gender equality education of the 5th grade 

students. The research method adopted in her research is Quasi-experimental method, which includes the 

use of ANOVA, ANCOVA, and Two Way ANCOVA for analysis. Although the research subjects are 5th 

grade students, the research findings may still be referenced for the research model construction of this 

study. 

 

Lai (2014) pointed out that incorporating information technology into classrooms has a positive effect on 

the learning motivation and learning satisfaction of third to sixth grade elementary school students. The 

analysis methods adopted in his research include: Descriptive Statistics, t-test, ANOVA, Analysis of 

Correlation, and Multiple Regression Analysis. Although the research subjects are third to sixth grade 
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elementary school students, the research findings may still be referenced for the research model 

construction of this study.  

 

In addition, Liu (2014) believed that learning satisfaction is enhanced after students accepted E-learning, 

and that students in E-learning have higher learning effectiveness. The analysis methods adopted in her 

research include: Descriptive Statistics, t-test, and ANOVA.  Although the research subjects are junior high 

school students, the research findings may still be referenced for the research model construction of this 

study.  

 

Relevant Literature for the Impact of Learning Satisfaction on Learning Effectiveness 

 

Although this study references the following literature reviews, most of which were conducted using the 

EFA method to explore the effects of learning satisfaction on learning effectiveness, and the research 

targets and the research methods adopted for their exploration are different from this study, following the 

premise of "Bold Hypothesis and Careful Observation", this study adopts CFA for verification, and 

proposes the following hypothesis: 

 

Hypothesis 2 (H2): Learning satisfaction has a significant positive effect on learning effectiveness for 

colleges in Taiwan. 

 

The hypothesis above is derived from the following literature. A brief discussion is as follows:  

 

Chou (2015) proposed that learning satisfaction and learning effectiveness of students' swimming lessons 

reach significant positive correlations. The analysis methods adopted in her research include: Descriptive 

Statistics, Independent-Samples t Test, ANOVA, Scheffé's Method of Post Hoc Test, and Canonical 

Analysis. Although the research subjects are high school students in Kaohsiung, the research findings may 

still be referenced for the research model construction of this study.   

 

Wang (2015) pointed out that learning satisfaction has a positive effect on learning effectiveness, and thus, 

enhancing students' learning satisfaction may effectively improve learning effectiveness. The analysis 

methods adopted in her research include: descriptive analysis, factor analysis, reliability analysis, Pearson's 

correlation analysis, and regression analysis. Although the research subjects are certain high school students 

in Tainan, the research findings may still be referenced for the research model construction of this study.   

 

Lin (2015) discovered in her research that learning effectiveness and learning satisfaction reach significant 

positive correlations. The method adopted in her research is the Quasi-experimental method. Although the 

research subjects are the six graders of a certain primary school, the research findings may be referenced 

for the research model construction of this study.  

 

In addition, Yeh (2016) pointed out that learning satisfaction has a significant positive effect on learning 

effectiveness. The analysis methods adopted in his research include:  Factor analysis, Independent-Sample 

T Test, ANOVA, Analysis of Correlation, and Regression analysis. Although the research subjects are 

students of eyelash beautician courses, the research findings may be referenced for the research model 

construction of this study.  

 

Relevant Literature for Incorporating Information Technology into Managerial Teaching and 

Learning Effectiveness 

 

Although this study references the following literature reviews, most of which were conducted using the 

EFA method to explore the effects on learning effectiveness when incorporating information technology 

into managerial teaching, and the research targets and the research methods adopted for their exploration 

are different from this study, following the premise of "Bold Hypothesis and Careful Observation", this 

study adopts CFA for verification, and proposes the following hypothesis: 
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Hypothesis 3 (H3): Incorporating information technology into classrooms has a significant positive effect 

on learning effectiveness for colleges in Taiwan. 

 

The hypothesis above is derived from the following literature. A brief discussion is as follows:  

 

Lu (2013) proposed that the factors and learning effectiveness of incorporating information technology into 

classrooms have positive correlations. The analysis methods used in his research include:  Independent-

Sample T Test, ANOVA, and Pearson's product-moment correlation. Although the research subjects are 

high school teachers in Electrical Engineering and Electronics Group of five counties in Central Taiwan 

(Miaoli County, Taichung City, Changhua County, Nantou County and Yunlin County), the research 

findings may be referenced for the research model construction of this study.    

 

Su (2013) suggested that integrating information technology with the fields of study by incorporating 

information technology into the curriculum, that teaching materials and teaching will thus make 

information technology available as the essential teaching and learning tools for teachers and the students. 

It not only can enhance the teaching efficiency for the teachers, it can also improve learning effectiveness 

for the students. The method used in his research is the Quasi-experimental method. Although the research 

subjects are 5th graders of a certain primary school in Kaohsiung, the research findings may still be 

referenced for the research model construction of this study.   

 

Chang (2014) pointed out that incorporating information technology into classrooms significantly improves 

learning effectiveness. The analysis methods used in her study include: ANOVA, ANCOVA, and Two Way 

ANCOVA. Although the research subjects are two classes of the 5th grade students of a certain primary 

school in Taichung, the research findings may still be referenced for the research model construction of this 

study.  

 

Chen (2014) believed that the purposes of incorporating information technology into classrooms are to 

increase teaching effectiveness, to develop students' ability to solve problems and to cultivate the capacity 

for lifelong learning in the information age, while nurturing students to be information-literate, with the 

ability to apply information technology. With the integration of IT into teaching, teaching quality and 

learning effectiveness may be improved. The method adopted in her research is the in-depth interview of 

the qualitative research method. Although the research subjects are two schools in Tainan, chosen by the 

Ministry of Education as the "Model Team of Innovative Application of Incorporating IT into Classrooms", 

the research findings may still be referenced for the research model construction of this study.   

 

Additionally, Liu (2014) believed that learning satisfaction is enhanced after students accept E-learning, 

and students in E-learning have higher learning effectiveness. The analysis methods adopted in her research 

include: Descriptive Statistics, t-test, and ANOVA. Her research findings may be referenced for 

constructing the research model construction of this study.  

 

Relevant Literature for the Effects of Flipped Teaching on Learning Satisfaction 

 

Although this study references the following literature reviews, most of which were conducted using the 

EFA method to explore the effects on learning satisfaction when adopting flipped teaching, and the 

research targets and the research methods adopted for their exploration are different from this study, 

following the premise of "Bold Hypothesis and Careful Observation", this study adopts CFA for 

verification, and proposes the following hypothesis: 

 

Hypothesis 4 (H4): Adopting flipped teaching has a significant positive effect on learning satisfaction for 

colleges in Taiwan.  

 

The hypothesis above is derived from the following literature. A brief discussion is as follows:  
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The research findings of Du (2014) showed that high school students who experience geographical learning 

activities that adopt information technology achieve high satisfaction on learning effectiveness. The method 

adopted in her research is: experimental method. Although the research subjects are high school students, 

the research findings may still be referenced for the research model construction of this study. 

 

While, Shyu (2014) pointed out that students from in-service classes are satisfied with the flipped 

classroom strategy, and are positive in regards to their instructors (p<.05), there is no significant difference 

in their test performance compared to those of students in traditional classrooms. Feng, Zhen, and Xie 

(2015) pointed out that by adopting the method of micro-lesson teaching practice, that students, along with 

the help of the new flipped-classroom idea installed in the instruction design of their "Instruction Design" 

course, have a higher students' learning satisfaction rate. And so, their research findings may still be 

referenced for the research model construction of this study.  

 

In addition, Wu (2015) proposed (1) adopting flipped classroom in the mathematics remedial instruction is 

effective; and (2) learners have positive attitudes and views toward the Junyi Academy education platform, 

to which they show a high degree of willingness and satisfaction in using, including the implement flipped 

classroom remedial instruction. The method used in his research is: the Quasi-experimental method. 

Although the research subjects are 4th grade primary school students, the research findings may be 

referenced for the research model construction of this study.    

 

Relevant Literature for the Effects of Flipped Teaching on Learning Effectiveness 

 

Although this study references the following literature reviews, most of which were conducted using the 

EFA method to explore the effects on learning effectiveness when adopting flipped teaching, and the 

research targets and the research methods adopted for their exploration are different from this study, 

following the premise of "Bold Hypothesis and Careful Observation", this study adopts CFA for 

verification, and proposes the following hypothesis: 

 

Hypothesis 5 (H5): Adopting flipped teaching has a significant positive effect on learning effectiveness for 

colleges in Taiwan.  

 

The hypothesis above is derived from the following literature. A brief discussion is as follows:  

 

Ivy (2015) believed that flipped classroom teaching, the overall student preference, can produce the 

potential benefits of building learning opportunities between the classroom and the real world. Ogden 

(2015) pointed out that flipped teaching is helpful in improving students' learning effectiveness, and in 

strengthening students' self-learning ability. 

 

MacKinnon (2015) believed that, after comparing results found prior to the implementation, students' 

performance improves by at least 10% after implementing four supplementary resources into the flipped 

classroom teaching model.  

 

Additionally, Obonyo & Leh (2015) pointed out that the flipped classroom model provides a lot of 

technology that enhances teaching and learning, and their findings show that the flipped classroom model 

has a positive impact on students' learning experience.  

 

While, Tsai (2016) believed that the rise of flipped teaching is pushing the change in the conventional 

educational philosophy, and it is overturning the teacher-centered model of the past and putting students in 

the center of the learning; thus, he proposed that flipped teaching can effectively improve teaching and 

increase learning effectiveness. The method adopted in his research is: the teaching experiment method. 

Although the research subjects are 4th graders of a certain primary school in Chiayi County, the research 

findings may still be referenced for the research model construction of this study.  
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Chen, Yang, & Hsiao (2016) pointed out that student‟s perceptions may be considered as incentive 

strategies in teaching and learning, and may be used to attract students' participation in learning activities, 

thus improving their grades. 

 

Research Method 
 

Research Framework 

 

Based on the above research purpose, hypotheses, and literature review, this study constructs a conceptual 

research framework, as shown in Figure 1. 

 
 
Questionnaire Design, Measurement, and Sampling Method  

 

Questionnaire Design  

 

The questionnaire design for the "incorporating information technology into Managerial Teaching" survey 

is drawn from the three sub-dimensions of incorporating information technology into managerial teaching 

proposed by Zhang (1999), Chen (2013), and Chen (2015) that include "the display of computer 

presentation"; "the use of computer-aided teaching software"; and "the use of Internet resources." The 

dimensional scales were used as the design base to come up with a total of 12 questions. 

 

The questionnaire design concerning "flipped teaching" is drawn from the four sub-dimensions of flipped 

teaching proposed by Cao (2013) and Tseng (2015) that include "the student-centered teaching model 

instead of teacher-centered model"; "a teacher's role is to facilitate learning (coach), instead of transferring 

knowledge"; "cooperative participation teaching activity instead of lecturing"; and "the active exploration 

learning method instead of passive reception." The dimensional scales were used as the design base to 

come up with a total of 9 questions. 

 

The questionnaire design concerning "learning satisfaction" is drawn from the five sub-dimensions of 

learning satisfaction proposed by Su (2009), Wu (2010), Chen (2015), Yeh (2016), and Lin (2016) that 

include "teacher's teaching and curriculum materials"; "learning environment"; "school administration"; 

"learning effectiveness"; and "interpersonal relationships." The dimensional scales were used as the design 

base to come up with a total of 13 questions. 
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The questionnaire design concerning "learning effectiveness" is drawn from the five sub-dimensions of 

learning effectiveness proposed by Chen (2015), Chen (2015), Hsu (2016) that include "learning interest"; 

"learning attitude"; "homework performance"; "learner's self-assessment"; and "learning performance." The 

dimensional scales were used as the design base to come up with a total of 12 questions. 

 

Questionnaire Measurement, and Sampling Method  

 

Upon completion of the question design phase, experts were invited to review the questionnaire, and then 

20 copies of the pretest questionnaire were released selectively as a Pilot Test, so that questions could be 

revised, improved, or removed. Lastly, a formal questionnaire was issued for Post Test. The purpose of this 

process was to ensure that the questionnaire content had a considerable degree of surface validity and 

content validity, in addition to the theoretical basis that the questionnaire content was based on for this 

study, hence the questionnaire has been proven to have considerable extent of its content validity. The 

interview subject of this study was the teachers and students of the colleges (including technical and 

vocational colleges) in Taiwan. Due to the restricted research resources, Convenience Sampling was 

adopted for the sample plan, a questionnaire survey used, and the survey subjects of the questionnaire 

sample used in this study were primarily from colleges in northern Taiwan. A total of 500 copies of 

questionnaire were issued. After collecting all questionnaire data, invalid samples, those with incomplete 

answers, were removed, resulting in 302 valid returned samples, of which 52 copies of valid samples are 

related to teachers, and 250 copies are related to students; hence, the valid return rate is 60.4%. The 

questionnaire design of this study adopts the "itemized measurement" method and is carried out in 

accordance with each observable dimension. Likert 7-point scale is adopted for the measurement of the 

questionnaire, in which a score from 7 to 1 is given based on the level of agreement to each question: 7 is 

for completely agree, and 1 is for completely disagree. If the level of agreement is high, then the score is 

high; conversely, the score is low (Fritz and Mackinnon, 2007). 

 

CMV Test  

 

When the questionnaire was in the design stage, this study took into account the issues of reducing common 

method variations. Upon completing CFA, Haman‟s single-factor test and One Factor CFA were executed 

to verify to see if the problem with common method variations existed; in other words, this study adopted 

the Chi-square Variance Test, in which as long as the difference is significant, the common method 

variation problem may be declared as insignificant (Zhang, 2011).  

 

 

Theoretical Basis and Tools (Structure Equation Model and AMOS software)  

 

SEM and Measurement System   

 

This study‟s author adopted SEM in a Confirmatory Factor Analysis (CFA) of the research framework, and 

based the questionnaire design on four latent variables (i.e., IT integration into managerial teaching, flipped 

learning, learning satisfaction and learning effectiveness), each of which was divided into 

observable/explicit sub-variables, with each sub-variable containing several survey questions, as shown in 

the table below. After processing the collected data, the author created a primary file that preceded the 

design of the questionnaire using the Itemization Survey method for the construction of this study‟s 

measurement system. Although the Itemization Survey method is applied to the design of the questionnaire, 

Dual Measurement was adopted to ensure that the computer software efficiently handled and/or measured 

all data (Chen, 2010).  

 

Linear Structural Equation Models 

 

Confirmatory factor analysis (CFA) is an analytical method, in contrast with EFA (exploratory factor 

analysis). This study conducts CFA on the pairs of the four key dimensions, i.e. incorporating IT into 
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classrooms, flipped learning, learning satisfaction and learning effectiveness. Linear structural equation 

modeling (SEM) includes structural modeling and measurement modeling. It can effectively resolve the 

causal relationship between latent variables. Meanwhile, the validation model this study constructs consists 

of three elements: (1) whether the overall model is in compliance with goodness-of-fit criteria; (2) the 

goodness-of-fit of the measurement model; (3) the goodness-of-fit of the structural model (Lee, 2011).  

 

Research Analysis and Findings 

 
CMV (Common Method Variance) Test Results and Analysis 

 

As multi-factor CFA is the nested structure of single factor CFA, i.e., multi-factor CFA is nested under 

single factor CFA, this study adopts Chi-square Test. The hypothesis of the test is: there is no difference 

between single factor CFA and multi-factor CFA models. However, the test result shows that the difference 

in chi-square values is very significant, which means that there is certainty that these two models are 

different, therefore, there is no evidence to prove the existence of common method variance. 

 

Standardized results of Overall SEM analysis   

 

The overall framework of the computerized standardized results is shown in Figure 2 (Wu, 2013). 

 
 

Path Effect Analysis & Tests of Structural Model-Sobel Test and MacKinnon PRODCLIN2 

 

Sobel Test and MacKinnon PRODCLIN2 are adopted for the analysis with specific focus on the path 

coefficients between "implicit variables" (or unobservable variables) of the structural model (MacKinnon, 

Fritz, Williams and Lockwood, 2007) to analyze and verify that the mediating, indirect, direct and total 

effects of the structural model's path are significant.  

 

The Sobel Test method is used to test the indirect effect of path coefficient on the structural model in Figure 

2, the results show: (1) the First Indirect Effect of "learning satisfaction" is (a1*b1)/(c1+a1*b1); (2) the 
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Second Indirect Effect of "learning satisfaction" is (a2*b1)/(c2+a2*b1); (3) Direct effect is (c1+c2)l; and 

(4) Total effect is (the First Indirect Effect + the Second Indirect Effect) + Direct Effect; Their calculations 

are as follows: 

 

(1) The First Indirect Effect of "learning satisfaction" is (a1*b1)= 0.513; thus we know that the percentage 

rate of the First Indirect Effect of learning satisfaction on Direct Effect is 54.7%, exceeding fifty 

percent, i.e. (a1*b1)/(c1) = (*0.621)/0.583 = 0.547. This shows that learning satisfaction has the first 

mediating effect within the three major dimensions: incorporating IT into classrooms, learning 

satisfaction and learning effectiveness.  

(2) The Second Indirect Effect of "learning satisfaction" is (a2*b1)= 0.562; thus we know that the 

percentage rate of the First Indirect Effect of learning satisfaction on Direct Effect is 60.9%, exceeding 

fifty percent, i.e. (a2*b1)/(c2) = (0.562*0.621)/0.573 = 0.609. This shows that learning satisfaction has 

the second mediating effect within the three major dimensions: adopting flipped teaching, learning 

satisfaction and learning effectiveness.   

 

Therefore, learning satisfaction has dual mediating effects in the research model of this study. 

 

Additionally, the MacKinnon PRODCLIN2 95% CI shown in Table 1, and the path coefficient shown in 

Figure 1 indicate that the path coefficient of the structural model is within the MacKinnon PRODCLIN2 

95% Confidence Interval (CI), therefore, the mediating, indirect, direct and total effects of the structural 

model of this study are all positively significant. 

 

Table 1 Report Form for Mediating Variables of This Study 

Variable 

MacKinnon 

PRODCLIN2 

95% CI 

Lower Upper 
   

X1→ME .312 .714 
 

ME
1
→Y 

 
.363 

 
.879 

   
X1→Y .324 .822 

   
X2→ME .321 .803 

   
ME

2
→Y 
 

X2→Y 

.352 
 

.344 

.890 
 

.802 

Source: this study 

 

Summarizing the above, this study derives the following verification results: 

 

(1) Incorporating information technology into managerial teaching has a significant positive effect on 

learning satisfaction for colleges in Taiwan (H1 is substantiated). 

(2) Learning satisfaction has a significant positive effect on learning effectiveness for colleges in Taiwan 

(H2 is substantiated).  

(3) Incorporating information technology into managerial teaching has a significant positive effect on 

learning effectiveness for colleges in Taiwan (H3 is substantiated).  

(4) Adopting flipped teaching has a significant positive effect on learning satisfaction for colleges in 

Taiwan (H4 is substantiated). 

(5) Adopting flipped teaching has a significant positive effect on learning effectiveness for colleges in 

Taiwan (H5 is substantiated).  
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Conclusions and Recommendations 

 
Conclusions based on the above analysis and results, along with research contributions, are discussed in this 

section, while research limitations experienced during the process of conducting this study, and 

recommendations for subsequent research are discussed at the end of this document.  

 

Conclusions 

 

The following conclusions are obtained from summaries of the results and analysis above:  

 

(1) Hypothesis 1 is substantiated: Incorporating information technology into managerial teaching has a 

significant positive effect on learning satisfaction for colleges in Taiwan. Although the research 

subjects and methods used in this study are not entirely the same with those adopted by scholars, such 

as Chiang (2013), Lu (2013), Chang (2014), Lai (2014) and Liu (2014) the argument results of this 

study are similar to their findings.  

(2) Hypothesis 2 is substantiated: Learning satisfaction has a significant positive effect on learning 

effectiveness for colleges in Taiwan. Although the research subjects and methods used in this study are 

not entirely the same as those adopted by scholars, such as Chou (2015), Wang (2015), Lin (2015) and 

Yeh (2016) the argument results of this study are similar to their findings.  

(3) Hypothesis 3 is substantiated: Incorporating information technology into managerial teaching has a 

significant positive effect on learning effectiveness for colleges in Taiwan. Although the research 

subjects or methods used in this study are not entirely the same as those adopted by scholars, such as Lu 

(2013), Su (2013), Chang (2014), Chen (2014) and Liu (2014) the argument results of this study are 

similar to their findings. 

(4) Hypothesis 4 is substantiated: Adopting flipped teaching has a significant positive effect on learning 

satisfaction for colleges in Taiwan. Although the research subjects and methods used in this study are 

not entirely the same as those adopted by scholars, such as Du (2014), Shyu (2014), Feng, Zhen, and 

Xie (2015) and Wu (2015) the argument results of this study are similar to their findings. 

(5) Hypothesis 5 is substantiated: Adopting flipped teaching has a significant positive effect on learning 

effectiveness for colleges in Taiwan. Although the research subjects or methods used in this study are 

not entirely the same as those adopted by scholars, such as Ivy (2015), Ogden (2015), MacKinnon 

(2015), Obonyo & Leh (2015), Chen, Yang, & Hsiao (2016) and Tsai (2016) the argument results of 

this study are similar to their findings. 

The above results show that "learning satisfaction" has a "dual" mediating effect, which also implies that 

learning satisfaction plays an important role in improving learning effectiveness. But, improving 

learning effectiveness does not solely rely on the value of learning satisfaction; a number of other 

scenarios should also be explored to reach the optimal effect of learning effectiveness. 

 

Research Contributions 

 

(1) From the =Practical Aspect: 

 

Unlike the previous studies, which were largely based on Exploratory Factor Analysis (EFA), the modeling 

construction in this study is performed using summarized literature review and then it is verified for 

goodness-of-fit effects. The purpose of this study is to: (1) understand and verify that incorporating 

information technology into managerial teaching has a significant positive effect on learning satisfaction in 

colleges in Taiwan; (2) understand and verify that learning satisfaction has a significant positive effect on 

learning effectiveness in colleges in Taiwan; (3) understand and verify that incorporating information 

technology into managerial teaching has a significant positive effect on learning effectiveness in colleges in 

Taiwan; (4) understand and verify that adopting flipped teaching has a significant positive effect on 

learning satisfaction in colleges in Taiwan; and (5) adopting flipped teaching has a significant positive 

effect on learning effectiveness in colleges in Taiwan. The findings of this research may serve as a 
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reference for future operators when formulating and implementing policies. The topic of this study is an 

important practical topic under the category of CFA, which may serve as an important reference for future 

researchers when performing subsequent studies. Therefore, this study has great reference value. 

 

(2) The Innovative Application of the Research Method 

 

When reviewing relevant existing literature, the researcher found that a majority of the papers applied 

multi-regression analysis for exploratory research, and rarely considered using the research framework of 

dual mediators CFA. As the primary aspect of this study's topic is the implicit variables, CFA and Structure 

 

Equation Modeling (SEM) are more suitable than multi-regression analysis for use as the measurement tool 

and model structure for this study. In addition, a series of reliability, validity and CMV analyses and tests 

have been conducted by this study on "questionnaire scale" and "model dimensions", and the statistical 

methods adopted in this study are quite innovative; thus, the research method applied to this study is 

innovative.  

 

Research Limitation 

 

(1) Due to resource limitations, the Convenience Sampling method is used to sample the population, and 

the questionnaire survey method is used for testing. Most of the subjects sampled for the survey are 

concentrated in the colleges of the Taipei Metro area, leading to a higher than normal valid returned-

sample rate. The results may be insufficient to represent the population, which is the major limitation of 

this research.  

(2) One of the key success factors of implementing flipped teaching is that students must have the initiative 

to learn. In view of the impact of a low birth rate, college students of lower performing schools in 

Taiwan are generally lacking the initiative to learn. As the research subjects of this study are the 

teachers and students of colleges located mainly in the north, where a majority of the sampled students 

are more likely to have the initiative to learn; the sampling used for the verification of flipped teaching 

on learning effectiveness may lead to inaccurate research findings.    

(3) When constructing CFA models, such as in this study, the design should be as simple and concise as 

possible to avoid poor goodness-of-fit that may result from complex modeling (Chen, 2010). Therefore, 

only learning satisfaction is chosen as the mediating variable in this study. Subsequent researchers may 

increase the number of mediating variables, and adopt PLS-SEM to explore complex modeling with 

multiple major dimensions and smaller sample sizes, in order to understand the pairwise effects of each 

dimension.  

(4) This study is limited to the CFA research on the effects on learning effectiveness when incorporating IT 

into classrooms and adopting flipped teaching in colleges in Taiwan, while using learning satisfaction 

as the Dual Mediator. Subsequent researchers may consider using Meta-Analysis for verification or 

attempting group comparison analysis. 

 

Recommendation for Future Studies  

 

(1) As mentioned above, the sampling method of this study is Convenience Sampling, with a majority of 

the sample targets concentrated in the colleges in northern Taiwan. This research recommends, in terms 

of sampling methods, that subsequent researchers may consider using Simple Random Sampling or 

Stratified Random Sampling to audit and evaluate the population. If verifying flipped learning 

effectiveness, samples may be divided into the "first-half" and the "second-half" for testing to improve 

the accuracy of the research results.  

(2) Subsequent researchers may increase the number of mediating variables, and adopt PLS-SEM to 

explore complex models with multiple major dimensions and smaller sample sizes, in order to 

understand the pairwise effects in each dimension; or, subsequent researchers may consider attempting 

group comparison analysis.  
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(3) The Flipped Classroom is one of the most talked about teaching strategies at this time. Although it is 

highly valued, and many schools are attempting to implement the method, there are very few studies 

conducted with rigorous research methods that are related to the learning outcomes of flipped 

classroom. In particular, when implementing the flipped classroom method, teachers must spend more 

effort on preparing the lesson. It is also important to recognize that the main premise of having an 

effective flipped classroom is that the students must have the desire to learn on their own initiative. 

Therefore, cultivating the desire for initiative learning in students is one of the key factors for 

promoting a successful flipped learning method. With the passing of time, many nations are gradually 

adopting the "teacher"-and-"student" oriented educational reform development, and the relevant 

significance of curriculum and teaching is also changing. The traditional teaching model relies on 

teachers providing information, uni-directionally, with students doing homework as a review after 

school. However, it is often difficult to find solutions when questions arise while doing homework, or 

find immediate help, and flipped classroom becomes the model that provides solutions to this learning 

problem. It provides students with the energy to accumulate valuable knowledge as their main resource 

for enhancing learning quality and learning motivation. The above research findings show that teaching 

methods in a school must meet the requirements of social developments. Investing in modern cloud 

technology, conducting web-based teaching, or utilizing the interactive whiteboard can help improve 

problem-solving when conducting teaching, and may improve teachers' creativity and students' learning 

satisfaction, thereby enhancing students' learning effectiveness. Therefore, this study offers the 

following recommendations for teachers as a reference, when they are constructing flipped learning 

methods to improve students' learning satisfaction, so as to directly or indirectly enhance students' 

learning effectiveness.  

(4) Learning motivation is the internal driver of a student, while the variety of curriculum is one of the 

critical variables affecting learning motivation. To a teacher, triggering a student's learning motivation 

is a means to an end. When designing the instructions, if a teacher is able to appropriately introduce 

strategies that stimulate students' desire to seek knowledge, it would be a great help towards a 

successful teaching. In addition, the teaching method that integrates Flipped Classroom and question-

oriented learning can significantly improve learning effectiveness. Furthermore, the teaching method of 

question-oriented learning can significantly improve learning motivation.  

(5) Teachers should keep one principle in mind: there are no fixed answers to student-oriented learning 

methods. Teachers should not be obsessed with external appearance, nor should they and education 

administrators rush to, or be infatuated with, a certain teaching model. One teaching strategy cannot 

meet all classroom requirements. Flipped classroom is a choice, but it is not necessarily the ultimate 

choice (Guo and He, 2014; Hau, 2015). There are many instruction methods available for flipped 

classroom, thus there are many methods for pre-class preparation or in-class interactive discussions. For 

example, methods such as practice exercises, problem solving, cooperative learning, and small unit or 

group discussions, can be adopted as learning methods in a flipped classroom. 

(6) Incorporating appropriate and positive incentive systems in the process of implementing cooperative 

learning in a flipped classroom can improve learning motivation and learning effectiveness. In other 

words, under the cooperative learning method in a flipped classroom teaching model, students cannot 

only improve their daily attitudes in communication, cooperation and mutual respect, they can also 

enhance their learning motivation and learning effectiveness. 

(7) The success of a flipped classroom is closely related to students' enthusiasm for learning, and teachers 

should provide more opportunities for students to choose, so as to maintain and nurture learning 

enthusiasm. Lastly, just like traditional teaching, teachers should design a complete mechanism that 

ensures the quality of group discussions, and design lesson-preparation content that is interesting, while 

being appropriate to the student's level of comprehension. As stated in the ideas proposed by Bergmann 

& Sams (2012), and Hau (2015) these factors play a key role in the success of a flipped classroom. 
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