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ABSTRACT: The article studies the learning effectiveness of students when acquiring knowledge
according to the flipped classroom model (FCM). Participants in this study were 305 students from the
Faculty of Electrical Technology at Industrial University of Ho Chi Minh City (IUH). The research design
is qualitative descriptive with answering 32 questions from a Likert scale with 5 levels. The author used
qualitative and quantitative analysis and regression methods to produce research results with 07 factors
affecting the learning efficiency of students with the intention of using FCM. The difference of this study
compared to previous studies is to explore the impact of factors on student learning efficiency when
studying according to the FCM method for students majoring in electrical technology. From there, lecturers
find solutions to teach according to the model more effectively.
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1. INTRODUCTION

During the 4.0 industrial revolution, educational training goals require lecturers (teachers) to find ways
and methods to support students in developing skills such as interaction and collaborative learning. , how
to improve individual learning capacity in learning and teaching to promote positivity, initiative, and
creativity in students ... One of the solutions of lecturers is to innovate the teaching model . The form of
teaching is also called the teaching method. Through teaching models that meet the needs of the times, it
will help students develop their creative, experiential and professional abilities.

For today's university students, self-study plays a particularly important role. However, in reality,
students have not really done well in their self-study task. According to Ngo Tu Thanh and Nguyen Quoc
Vu (2019), teaching is teaching students how to self-study to turn information into knowledge. Therefore,
teaching students how to study, focusing on teaching how to self-study to promote students' internal strength
in the learning and research process, is an extremely important and urgent issue in current university
training.

In the current university training program under the credit system, the engineering sector in general
and the Faculty of Electrical Engineering in particular, the self-study part of each subject usually accounts
for twice the number of credits of that subject. Thereby, it can be seen that students' self-study and self-
research are included in the content and duration of the program; the time for theoretical study and
classroom study is reduced, which will reduce the knowledge transfer of teachers; the time for students'
self-study and self-research is increased to promote their initiative and creativity.

The flipped classroom model is considered an alternative method that combines education with
technological advances (L. R. Murillo-Zamorano et al., 2019). Previously, there have been many studies
showing the benefits and effectiveness that FCM brings such as research by. This teaching model has been
widely tested in universities and colleges around the world. The flipped classroom model is considered an
alternative method that combines education with technological advances. (Mandasari & Wahyudin, 2021).
Previously, there have been many studies showing the benefits and effectiveness that FCM brings such as
research by (Lo, 2020); (Mazlan et al., 2025) . This teaching model has been widely tested in universities
and colleges around the world (Liu et al., 2016); (Jensen et al., 2018); being the first to successfully test the
FCM method and has also proven its feasibility.

Along with international educational integration, in recent years IUH has made changes in higher
education teaching, moving from the traditional instructor-based teaching model to an active learning
experience. Positive and student-centered (Sakulprasertsri, 2017) and studies conducted in Vietnam such
as (Hang & Van, 2020), (Xuan et al., 2023); (Thuy, 2024); (Pham, 2024) examining active teaching—
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learning innovation strategies at Vietnamese universities, to encourage learners to focus on discussion
spaces and activities that focus on multi-directional interactions between teachers and learners, and between
learners to help them develop their competencies. self-study as well as cooperation and communication.
MHLHDN is one of the methods currently being applied by IUH in engineering sectors (Tri & Trang,
2019).

Electrical and Electronics Engineering is the branch of engineering that deals with the practical
applications of electricity in all its forms, including that in the field of electronics. Electrical and Electronics
Engineering is the branch of Electrical Engineering that deals with the use of the electronic spectrum and
the application of electronic devices such as integrated circuits and transistors. Electrical and Electronic
Engineering studies and applies electricity, electronics and electromagnetism with many sub-specialties
such as energy, electronics, control systems, signal processing, telecommunications... For this reason,
promoting students' self-study ability, self-study and research skills helps them to study independently, or
study together in groups, and work on projects. Through that, it helps students experience and practice
creative thinking skills, thereby mastering and deepening knowledge, aiming for students after graduation
to fully meet basic knowledge about careers, personal capacity, interpersonal communication skills,
teamwork, problem solving and creativity. Using “flipped classroom” in teaching, especially in practical
lessons in the field of Electricity, helps students to be proactive in their study time, while enhancing their
responsibility in working in groups, demonstrating their acumen, creativity in thinking, and ability to design
and operate products. And this is also the output standard to meet the requirements of employers after they
graduate

That's why we want to launch a survey to collect feedback and suggestions from Faculty of Electrical
Technology (FEET — IUH) students. With the novelty, practicality, and relevance of the problem, we
implemented the study: "Evaluating the satisfaction of students learning using the flipped classroom model
teaching method" with 2 goals: ( 1) describe students' learning effectiveness on FCM applied at IUH; (2)
analyze some factors that influence their intention to use and impact their learning effectiveness.

2. LITERATURE REVIEW

"Flipped classroom” seeks to reverse traditional teaching roles and spaces. Pre-class knowledge is
assigned by instructors to learners to review before coming to class for live sessions, while remaining time
is limited. Back in class, you can carry out other forms of activities such as group work, presentations, and
performances (Mizza et al., 2025). FCM learning allows students to maximize their learning and teachers
have free time in the classroom to implement active teaching methods, as well as monitor and provide
timely support for their needs. needs of each student (Zainuddin & Halili, 2016), (Abeysekera & Dawson,
2015). Traditional combined teaching methods such as direct question and answer and students' self-
research aim to improve learners' capacity. Learners will understand knowledge more deeply and gain new
knowledge that lecturers cannot provide. all the words in class (Wu et al., 2023). Today, with the global
learning trend (Linh, 2024), international organizations and educational authorities recommend using many
different methods to promote the learning process in the classroom to improve critical thinking ability
(Tung, 2020), (Yu, 2025) and learning effectiveness for learners while applying scientific theory into
practice . For this reason, at the Faculty of Electrical Technology - IUH, many specialized courses are
suitable for using an online learning management system (LMS) with a flipped classroom (O'Flaherty et
al., 2015)

In addition, in the university environment, self-study plays an important role for students because
without self-study, students cannot complete their learning tasks according to the motto “turn the training
process into a self-training process." ”. Self-study activities help students form basic competencies for
"lifelong learning”, meeting the educational innovation requirements of the entire society. At IUH, the
"flipped classroom" method supports self-study as a teaching strategy, meaning learners use FCM to access
knowledge and also have more direct supervision of their work. teacher learning through LMS.

Internationally, the flipped classroom model (FCM) has been widely implemented and proven
effective in enhancing student engagement and learning outcomes. However, in Vietnam—particularly in
technical disciplines—research remains limited, mainly focusing on describing perceptions and satisfaction
levels, without quantitatively analyzing the factors influencing learning effectiveness and the intention to
continue using FCM, as shown in Table 1 below

Table 1. Summary of previous studies related to the flipped classroom model
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9 . . home learning . environment
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In Vietnam, particularly in technical disciplines, most studies on the flipped classroom model (FCM)
have so far remained at a descriptive level, focusing mainly on survey perceptions or satisfaction, without
quantitatively testing the factors that influence the intention to use the model and learning effectiveness.

Previous theoretical models (such as UTAUT and TAM) have not fully integrated learning psychology
factors (motivation, self-study ability, and cognitive load) and therefore do not comprehensively reflect the
nature of learning in the flipped classroom model (FCM).

No previous study at IUH has tested the FCM model based on the factors Professional Elements in
Teaching (PET), Confidence & Self-study Ability (CLC), Favorable Conditions (FC), Study Environment
(SES), and Lecture Preparation (PLS) in relation to Intention to Use (Ul) and Effective Learning (EL).

Although the flipped classroom model (FCM) has been widely implemented and shown to improve
student engagement and learning outcomes in many international contexts, research on this model in
Vietnam—especially in technical and engineering majors—remains limited. Most existing studies have
primarily focused on the general perception and satisfaction of students, while few have analyzed the
specific factors influencing students’ learning outcomes and their behavioral intention to continue using the
model.

Therefore, this study aims to fill this research gap by investigating how key factors such as self-study
ability, technological support, lecturer—student interaction, and learning motivation affect students’
satisfaction and learning outcomes under the FCM approach. The findings are expected to contribute both
theoretically and practically to improving the application of FCM in higher education in Vietnam,
particularly at technical universities like IUH.

3. HYPOTHESIS AND RESEARCH MODEL

3.1 Research hypothesis

Universities are now gradually applying global teaching methods, applying FLC to university
education is necessary. To successfully apply FLC, user acceptance is the decisive factor. There are many
different technology acceptance models such as the Theory of Reasoned Action (TRA) (Ajzen, 1977).
Technology Acceptance Model (TAM) (Davis, 1989) and in this article the author inherits and promotes
the Unified Theory of Acceptance and Use of Technology (UTAUT) (Venkatesh et al., 2003). The purpose
of the study is to evaluate the level of expectations achieved when using the model through favorable
conditions and behavioral intentions to use the model that affect students' learning effectiveness.

UTAUT model: The UTAUT model with the purpose of examining technology acceptance and using
a more unified approach (Unified Theory of Acceptance and Use of Technology) was developed by
(Venkatesh et al., 2003). The model is a combination of 8 models TRA, TAM, MM, TPB, C-TAM-TPB,
MPCU, IDT, SCT. All of the above models are based on the author's most common point of view, which
is to study user acceptance of an application of information technology in teaching.
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FCM is a teaching method that lecturers apply to students during the learning process. Therefore, from
the perspective of a lecturer, applying this model is inevitable to not only improve teaching effectiveness
but also increase the ability and qualifications of lecturers in the university teaching process.

Recent studies suggest that understanding learning outcomes in flipped classrooms (FC) requires going
beyond traditional technology adoption frameworks such as UTAUT or CLC, which primarily focus on
behavioral intention to use technology (Venkatesh, 2012). In contrast, the flipped classroom involves
complex motivational, cognitive, and social interactions that shape student engagement and performance.
To capture these dimensions, this study integrates three complementary theories.

First, the Self-Determination Theory (SDT) emphasizes intrinsic motivation through autonomy,
competence, and relatedness—Kkey factors that foster self-regulated learning in FC environments (Edward
L Deci & Richard M Ryan, 2008), (Abdullah, 2016).

Second, the Community of Inquiry (Col) framework highlights cognitive, social, and teaching
presence as essential components for effective blended and flipped learning experiences (Garrison et al.,
1999); (Hew & Lo, 2018).

Third, the Cognitive Load Theory (CLT) explains how instructional design and media use influence
learners’ cognitive processing, directly affecting learning efficiency (Kalyuga, 2007). By integrating SDT,
Col, and CLT, this study extends previous theoretical approaches and provides a more comprehensive
understanding of how motivation, engagement, and cognitive design jointly influence student learning
outcomes in the flipped classroom context (Fischer et al., 2023).

“Professional elements in teaching - PET” : The core role of the model's active teaching method is
according to the international learning conceptual framework presented to increase the employability of
Generation Gen students Z in the digital age of the 21st century (L. R. Murillo-Zamorano et al., 2019).
Classroom instructors need to clearly understand the utility and effectiveness of using FCM, and be
proficient in the process of teaching according to FCM (Murillo-Zamorano et al., 2021). The results of the
article's (NC) study provide an overview of how perceptions of effectiveness can influence intention to use
FCM in a variety of countries (Haneefa, 2023), offering important insights on trends and practices in
international education. Instructors adapt to technology training programs (Abd Rahman et al., 2021).
Lecturers regularly train to improve their professional qualifications. Integration capabilities in the era of
information technology development. In Vietnam, lecturers use Viethamese (Phan et al., 2023) as the main
language of instruction, however, to respond to the world integration situation, the lecturer's foreign
language proficiency is very important, so the lecturer's foreign language proficiency is very important is
very important (Pan & He, 2024).

Hypothesis 1 (H1): PE affects the intention to use the FCM model

Hypothesis 2 (H2): PE impacts learning effectiveness according to FCM

“Confidence _ Self-study capacity of students - CLC” : The process of evaluating the level of use
of FCM in accordance with the teaching process requires students' active participation in class, the author
(Liu et al., 2016) said. Create hypotheses and theories about developing students' self-study thinking,
students' self-study skills and abilities are one of the factors contributing to the success of the model. In this
study, the author proposes 4 QSs that impact students' confidence (Oztiirk & Cakiroglu, 2021) and ability
when using FCM (Jalal Nouri, 2016), specifically as follows: Students can identify the lecture objectives
themselves. Students know how to plan and carry out learning processes. Students can find resources for
learning purposes and tasks. Students take notes on information they read, make additions, and pose their
own learning problems (Han & Hamzah, 2024)

Hypothesis 3 (H3): CLC positively affects the intention to use the FCM model

“Favorable conditions — FC”: Today information technology has a great influence on all aspects of
social life, creating outstanding development. Building a technical infrastructure system that meets the
process of applying technology to teaching activities will open up new horizons and new creative
discoveries for people (Holguin-Alvarez et al., 2025). The use of flexible technology with "21st century
learning” is consistent with developments in the digital technology era. In the case of lower-income
students, less access to the internet will lead to ineffective learning (Setren et al., 2021), (Liu et al., 2025)
so there needs to be a way to provide guidance to bring fairness to students. 3 BQS have an impact: The
level of users' adequacy of technical, organizational, infrastructure and human support to use the
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technology. Technology functions impact technology users. Situation of internet equipment at home
(Redecker, 2017)

Hypothesis 4 (H4): FC positively affects the intention to use the FCM model

""Learning environment factor - SES" : The student's home learning environment, thematic room
for students, the size and number of students in the classroom are necessary factors to meet the needs of
students (Aldridge & Fraser, 2016). Successfully applied FCM and evaluated the level of student
satisfaction when participating in studying at school. (Zhai et al., 2017) believes that a favorable atmosphere
will improve psychological health and students will be more confident in the actual classroom (Zainuddin
& Perera, 2019). Student's home learning environment. The school has a thematic room for students (Kim
et al., 2014); Size and number of students in class (Huang et al., 2020).

Hypothesis 5 (H 5): SES positively affects the intention to use the FCM model

“ Lecture preparation process of lecturers — PLS ” : Although the flipped teaching method has its
benefits, preparing lectures to teach students will require a lot of the lecturer's workload. In (Lo & Hew,
2017) order to increase student satisfaction with studying according to FCM, lecturers are required to
carefully prepare lectures to teach, including searching and creating video lectures, lesson plan files, and
exercises (Zainuddin & Halili, 2016); Teachers can identify units of knowledge applying the flipped
classroom model; Teachers fully develop the content of classroom activities (Case exercises, projects...)
(PLS3) (Chen et al., 2025); Lecturers develop lesson objectives for each class session (Hew & Lo, 2018),
(Lo & Hew, 2017).

Hypothesis 6 (H6): PLS positively affects the intention to use the model

Hypothesis 7 (H7): PLS positively impacts learning effectiveness

Intermediary factor ' Intention to use the flipped classroom model - Ul "' : Considered "a measure
of a person's level of intention to perform a specific behavior", in this case, job intention (Yi & Hwang,
2003). (Abdullah, 2016) Applying FCM to teaching engineering students is truly necessary. (Yi et al., 2006)
assessing intention to use evaluates the intention to continue learning according to FCM; Intention to Use
FCM for Academic Purposes to Enhance Learning Competence (Rahmiati et al., 2020); Use MHLHDN to
complete learning tasks (An et al., 2023) for engineering lecturers

Hypothesis 8 (H 8 ): Ul positively impacts FCM learning efficiency
3.2 Research model

Professional

elements in
teaching (PET) \
Confidence _ Self-
study capacity of \&2
students H1
(CLC) \
Favorable Intention to Effect_ive
conditions (FC) use FCM learning

(Un (ELFCM)

H8

Learning
environment factor H6
SES

H7

Lecture preparation
process of lecturers
(PLS)

Figure 1. Proposed research framework
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4. DATA AND RESEARCH DATA ANALYSIS

4.1 Research methods

In this study, the author combines qualitative and quantitative research methods to ensure the
comprehensiveness and reliability of the results.
Qualitative research: Establishing the theoretical foundation and developing measurement scales,
that is, using qualitative results to form observed variables and survey questions for the quantitative research

stage.
Table 2: Research Measurement Scale Table
Factor Observed Variables References
PET1-Research competence and academic contribution PET—UI/ELFCM
(Tri & Trang,

Professional
elements in
teaching - PET

PET2 - Curriculum design and pedagogical planning

PET3 - Communication and collaboration skills

PET4 - Teaching innovation and adaptability

2019); (J. Nouri,

2016); (Murillo-

Zamorano et al.,
2021)

CLC1 - Students can evaluate their own learning progress

CLC - Ul —
ELFCM

(Liu et al., 2016);

conditions — FC

Confidence _ | cLc2 - Students are confident in presenting and defending (van Alten et al.,
Self—s_‘iudyf their viewpoints 2019) ; (Sun et al.,
capacity o :

s?uderﬁlts CLC3 - Students can apply learned knowledge to solve real- 2023); (Naing et
(CLC) life problems al., 2023);
(Strelan et al.,
CLC4 - Students persist in overcoming difficulties during 2020)
self-study
FCL1 - Institutional policies support technology use in teaching (Abd Rahman,
and learning 2021); (Mikalef et
Favorable | FC2 - Administrative flexibility in technology-based learning | al., 2016); (Abd

FC3 - Access to digital learning materials and online
resources

FC4 — Availability of technical support during system
operation

Rahman, 2021)

SES1 — The classroom environment encourages interaction SES — Ul —
and collaboration ELFCM
SES2 - Learning environment promotes students’ autonomy (Pan & He, 2024);
_ and creativity (Alyoussef,
Learning SES3 - The physical and psychological classroom atmosphere | 2022); (Naing et
environment | .o e al., 2023); (Oz
factor - SES PP 2023)- (Setren et
SES4 — Teachers prepare assessment tools | 2)6§1e' ren €
consistent with flipped classroom objectives a AI ten e)t’ a(lvan
SES5 — Teachers allocate appropriate time for in-class 2019); (Do;),,
and out-of-class activities 2022)
Lecture PLS1 - Lecturers’ ability to design engaging pre-class PLS - Ul —
preparation learning materials ELFCM
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process of
lecturers — PLS

PLS2 - Time management skills in preparing flipped
classroom content

PLS3 - Lecturers’ pedagogical competence in integrating
active learning methods

PLS4 - Continuous reflection and improvement in lecture
preparation

PLSS5 - Institutional support and teaching environment
for flipped classroom preparation

(L. R. Murillo-
Zamorano et al.,
2019); (Zainuddin
& Halili, 2016);
(Abd Rahman et
al., 2021); (Ullah,
2023)

UlI1 - Attitude toward the flipped classroom model

Intention to use

UI2 - Perceived enjoyment in using the flipped classroom
model

Ul - ELFCM
(Y1 & Hwang,
2003); (Abdullah,

according to

ELFCM3 - Cognitive and problem-solving skills

FCM (ELFCM)

ELFCM4 -Engagement and interaction

ELFCMS5 -Learning attitude and motivation

the v
flipped UI3 - Self-efficacy in applying flipped learning methods 2016); (Yi etal.,
- - 2006); (Rahmiati
classroom Ul4 - Perceived usefulness for skill development etal.. 2020
model - Ul N )
UI5 - Peer Influence / Learning Community Effect
_ ELFCML1 - Student Characteristics

Learning ELFCM2 - Academic performance (O'Flaherty et al.,

effectiveness 2015); (Lo &

Hew, 2017); (van
Alten et al., 2019)

Quantitative research: Propose a practical model/framework. The author applies tools such as SPSS
and SmartPLS to analyze the data. The collected data were processed using SMART PLS 4.1.0.0 and SPSS
22 software.

4.2. Research sample

The research data is primary, the author collected it from the survey by sending the link on the pre-
designed questionnaire. The data collection process was supported by students of the IUH School of
Electrical Engineering from January 2024 to April 2024. The survey results were processed to produce a
final sample of 350 questionnaires, of which 305 were validly collected.

Table 3: Characteristics of the study sample

Characteristic Quantity Ratio (%) Characteristic Quantity Ratio (%0)

Research sample 305 100% 305 100%

Sex School year

Male 296 97.0% 2023-2024 43 14.0%

Female 9 3.0% 2022-2023 109 35.5%
2021-2022 130 42.5%
2020-2021 23 8.0%

Subject

Theory 130 42.5%

Practice 175 57.5%

Source: Author's statistics
4.3. Check the reliability of the scale
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To evaluate the reliability of the scale, the author applies four indices: Cronbach's Alpha (CA),
Composite reliability(rho_a) , Composite reliability (rho_c) , Average variance extracted (AVE) .

Assessing the consistency of reliability, according to (Kline, 1999), (Springer et al., 2002), the
Cronbach's Alpha index of each factor is greater than 0.7.

Evaluating convergence in SMART PLS, the loading factor of each observed variable is greater than
0.7 and the average variance extracted (AVE) value according to (Dijkstra & Henseler, 2015) suggests that
a scale is valid. Convergent value: If AVE is 0.5 or higher, the scales of each variable in the model all
achieve convergent value.

Table 4. Reliability and convergence analysis of each factor

Factor Composite | Composite Avgrage
Observed . Cronbach's L ros L os variance
Factor : loading reliability | reliability
variables coefficient alpha (rho_a) (rho_c) extracted
—~ - (AVE)
PET1 0.821
Professional PET2 0.852
elements in ' 0.864 0.864 0.908 0.711
teaching PET3 0.822
(PET)
PET4 0.876
CLC1 0.828
Student self-
study CLC2 0.710
? 0.849 0.875 0.898 0.689
capacity CLC3 0.862
(CLC)
CLC4 0.909
FC1 0.826
Favorable FC2 0.891
conditions 0.902 0.913 0.932 0.773
(FC) FC3 0.889
FC4 0.909
SES1 0.932
Learning SES2 0.872
e”‘;‘“’”me”t SES3 0.752 0.904 0.920 0.929 0.725
actors
(SES) SES4 0.832
SES5 0.858
PLS1 0.746
Lecture PLS2 0.917
preparation
process of PLS3 0.822 0.881 0.894 0.914 0.681
lecturers
(PLS) PLS4 0.870
PLS5 0.756
Intention to ull 0.856
use the 0.880 0.890 0.913 0.678
flipped Ul2 0.808
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classroom uI3 0.817
model” (UI)

ul4 0.711

uls 0.912

ELFCM1 | 0.774
Learning ELFCM2 0.797
effectiveness | e coms [ 0.819 0.862 0.870 0.900 0.643
according to
FCM ELFCM4 | 0.761

ELFCM5 0.855

(Source: Processing results from SmartPLS 4.1.0.0)

After performing analysis using SMART 4.1.0.0 software for each observed variable of the scale, the
factors have Cronbach's Alpha in the range from 0.849 to 0.904, meeting the requirements for statistical
control of the scale. In addition, the average variance extracted (AVE) value fluctuates from 0.643 10 0.773 ,
all > 0.5, so the scale has converged value.

The results of the composite reliability test show that the Composite Reliability indices (rho_a) and
(rho_c) of all factors achieved high values (Fornell & Larcker, 1981). Specifically, the rho_a coefficients
range from 0.864 to 0.920, while the rho_c coefficients fall within the range of 0.898 to 0.932. According to
the standards of researchers (Dijkstra & Henseler, 2015), (Henseler, 2017) va (Hair, 2014), these values all
exceed the threshold of 0.7, indicating very good reliability. This demonstrates that the observed variables
within each factor exhibit high internal consistency and effectively measure the same construct. No factor has
a rho value exceeding 0.95, indicating that there is no redundancy among the observed variables. Among
them, the factors FC, SES, and PLS have the highest rho values, demonstrating that their measurement scales
are particularly stable. The remaining factors, such as PET, CLC, Ul, and ELFCM, also demonstrate good
reliability, ensuring the stability of the data. Thus, all measurement scales meet the requirements for composite
reliability in the research model. This result confirms that the latent constructs are measured reliably,
providing a solid foundation for subsequent analyses such as assessing convergent and discriminant validity.

4.4 Testing the difference value

According to (Fornell & Larcker, 1981), (Discriminant validity) is an assessment of the model's discriminant

ability, the value is guaranteed when all items in a corresponding column of that variable have an upper value

less than the line value. The corresponding diagonal or value from the square root of AVE for each research

variable must be greater than the highest correlation value of this variable with another variable in the model.
Table 5. Correlation between structural variables

CLC | ELFCM FC PET PLS SES ul
CLC 0.830
ELFCM | 0.640 0.802
FC 0.666 0.686 0.879
PET 0.294 0.523 0.280 0.843
PLS 0.560 0.655 0.719 0.307 0.825
SES 0.739 0.539 0.598 0.279 0.483 0.851
ul 0.741 0.798 0.798 0.375 0.776 0.668 0.824

(Source: Processing results from SmartPLS 4.1.0.0)
Results from table 5 show that the square root value of AVE ranges from 0.802 to 0.879 and is higher
than the correlation coefficient between that factor and other factors. This proves that the model ensures
the process of testing uniqueness.
Table 6. Heterotrait- Monotrait Ratio (HTMT) Index

CLC |ELFcM| FC | PET | PLS | SES ul
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CLC

ELFCM | 0.716

FC 0.744 0.758

PET 0.326 0.611 0.314

PLS 0.614 0.713 0.782 0.350

SES 0.836 0.599 0.645 0.318 0.519

ul 0.843 0.889 0.878 0.430 0.862 0.744

(Source: Processing results from SmartPLS 4.1.0.0)
According to (Garson, 2016), (Susetyo & Lie, 2025), the discriminatory value between two latent variables
is guaranteed when the HTMT index is less than 1. According to (Henseler et al., 2015) a discriminant
value will be guaranteed if the HTMT index is below 0.9. Meanwhile, researchers (Clark & Watson, 1995)
and (Kline, 2023) use a more stringent standard threshold of 0.85. And currently, the threshold of 0.9 is the
most commonly used. And according to the results of the model, the achieved values are all less than 0.9,
which proves that the difference value test is accepted.

4.5 Calculate collinearity of scale observed variables

Table 7. Summary of VIF magnification factors

Factor VIF Factor VIF Factor VIF
CLC1 1.868 FC2 2.975 SES1 5.038
CLC2 1.554 FC3 2.814 SES2 3.480
CLC3 2.659 FC4 3.160 SES3 1.748
CLC4 3.241 PET1 1.851 SES4 2.553
ELFCM1 1.537 PET2 2.227 SES5 2.522
ELFCM2 1.925 PET3 1.889 ull 2.594
ELFCM3 2.489 PET4 2.542 ul2 2.086
ELFCM4 1.906 PLS1 2.057 ui3 2.253
ELFCM5 2.961 PLS2 4,035 ul4 1.674
FC1 2.122 PLS3 2.611 uls 3.370
PLS5 1.581 PLS4 2.971

(Source: Author processed from SMART 4.1.0.0 software)

When reporting the VIF index to check for multicollinearity, according to (Hair et al., 2020), assume that
all values below 5 meet the standard. However, according to (Kock, 2017) the more stringent threshold
should be 3.3, not 5, so the authors eliminated 2 observed variables (VIP_PLS2 =4.035; VIP_ SES1=5.038)
from the research model.

After eliminating some inappropriate observed variables, the results showed that the remaining observed
variables of the model did not have multicollinearity because all of VIF < 5. The results of the
multicollinearity test of the observed variables are shown in Table 7.

4.6 R? and adjusted R?
Table 8. Test of R 22" adjusted R 2

R?2 R 2correction
ul 0.780 0.776
ELFCM 0.693 0.691

(Source: Author's processing results from SmartPLS 4.1.0.0)
The results from table 8 show that R 2= 0.691 > 0.5 proves that the official research model is
meaningful, the factors in the model can explain over 69.1% of the application of FCM after eliminating
the hypothesis. H1 and H5.

4.7 Specific indirect effects:
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Table 9. Specific indirect effects

Original | Sample | Standard | T statistics p
sample | mean | deviation values
(0)] (M) | (STDEV) | (|O/ISTDEV))
CLC -> Ul -> ELFCM 0.180 0.178 0.033 5.393 0.000
FC -> Ul -> ELFCM 0.210 0.210 0.043 4914 0.000
PET -> Ul -> ELFCM 0.061 0.062 0.020 3.109 0.002
PLS -> Ul -> ELFCM 0.222 0.222 0.041 5.450 0.000
SES -> Ul -> ELFCM 0.082 0.083 0.031 2.627 0.009

All p-values are less than 0.05, indicating that the indirect effects through Ul are statistically
significant. The T-statistics values are all greater than 1.96, further confirming the reliability of the results
(at the 5% significance level). The indirect coefficients (O) are positive, meaning that Ul plays a positive
mediating role — when the independent variables (CLC, FC, PET, PLS, SES) increase, Ul also increases,
thereby enhancing the level of ELFCM.

PLS — UI — ELFCM (0.222) has the strongest indirect effect, indicating that satisfaction with the
learning platform (Perceived Learning Support) strongly influences FCM learning effectiveness through
the level of user interaction. FC — Ul — ELFCM (0.210) and CLC — Ul — ELFCM (0.180) also have
significant effects, reflecting the important roles of a flexible learning environment (FC) and technological
competence (CLC). PET — UI — ELFCM (0.061) and SES — UI — ELFCM (0.082), though smaller, are
still significant, indicating that personal and social factors also contribute through Ul. PLS (0.222) has the
strongest mediating effect, followed by FC (0.210) and CLC (0.180). Therefore, the PLS factor is
statistically significant in the research model.

Ul plays a statistically significant mediating role between the input variables (CLC, FC, PET, PLS,
SES) and the output variable (ELFCM).

4.8 Official Models

The author uses PLS-SEM bootstrapping analysis. After the first test, the P-values of the hypotheses
PLS -> ELFCM = 0.185 have a significance level (P-value) > 0.05, proving that hypotheses H6 are not
statistically significant and should be eliminated from the model.
The above results show that the P-values of the effects are < 0.05, so these effects are all statistically
significant. The author will eliminate each hypothesis to evaluate the appropriateness of the model.
Results of testing the official research model

Table 10. Summary of results of testing the coefficients of the official model

Original Sample Standard T statistics P

Hypothesis sa(rgp))Ie mean (M) ?S'\FBES;; (|O/S'I)'DEV| va;ue
PET -> Ul H1 0.087 0.088 0.027 3.161 0.002
PET -> ELFCM H2 0.261 0.263 0.053 4.949 0.000
CLC > Ul H3 0.257 0.254 0.045 5.745 0.000
FC -> Ul H4 0.301 0.301 0.058 5.175 0.000
SES -> Ul H5 0.117 0.119 0.045 2.618 0.009
PLS -> Ul H6 0.318 0.318 0.055 5771 0.000
Ul -> ELFCM H8 0.699 0.698 0.039 17.722 0.000

(Source: Author's processing results from SmartPLS 4.1.0.0)
After analyzing the regression model, the factor "lecture preparation process of lecturers" has a strong,
same-directional impact on both intention to use and satisfaction of students learning using the FCM
teaching method. The results of testing hypotheses H1, H2, H3, H4, H5, H6, and H8 are accepted. Most of
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the survey results of factors are positively correlated with the intention to use FCM to impact students'
learning efficiency and are consistent with the hypothesis. This result is similar to the studies of Liu et al.
(2016) about the impact of lecturer qualifications, learning environment, and students' self-study ability.
The research results are also similar to previous studies on assessing students' confidence and self-study
ability. The proposed model explains a significant proportion of the impact of intention to use on learning
effectiveness and is consistent with research models of many previous authors, such as on the process of
accepting technology into teaching. Particularly, hypotheses H1 and H5 have a P value > 0.05, so the
research hypothesis is rejected.
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Figure 2: Formal research model

The analysis results indicate that the relationship between the intention to use the flipped classroom
model (UI) and learning effectiveness (ELFCM) (H8) has a path coefficient of = 0.699 with p = 0.000,
indicating a very high level of statistical significance. This is the strongest relationship in the entire model,
demonstrating that students’ intention and readiness to adopt the flipped classroom model have a substantial
impact on learning effectiveness. In other words, when students are proactive and engaged in approaching
this model, their learning outcomes improve significantly.

The analysis of the model results shows that the relationship between lecturers’ lesson preparation
(PLS) and the intention to use the flipped classroom model (Ul) (H6) has a path coefficient of § = 0.318
with p = 0.000, indicating a highly statistically significant relationship. This is the strongest input factor
influencing the intention to use FCM, confirming that lecturers’ thorough preparation in terms of content,
teaching methods, and learning support materials is a key factor that motivates students to form the intention
and readiness to adopt the flipped classroom model.

The third strongest influencing factor in the model is the relationship between favorable conditions
(FC) and the intention to use the flipped classroom model (UI) (H4), with a path coefficient of B = 0.301
and p = 0.000, demonstrating that this relationship is highly statistically significant and has a strong impact.
This indicates that support in terms of facilities, technological infrastructure, and institutional policies is an
important factor contributing to encouraging students to develop the intention and readiness to engage in
the flipped classroom model (FCM).

The research results show that students’ confidence and self-learning ability (CLC) have a positive
and relatively strong effect on the intention to use the flipped classroom model (UI) (H3), with p = 0.257
and p = 0.000, confirming that this relationship is statistically significant. This implies that students with
higher confidence and better self-learning skills tend to be more proactive in adopting the flipped classroom
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model, as they are willing to explore, research, and prepare knowledge before class, thereby enhancing their
learning effectiveness in this active learning environment.

The analysis results show that the teaching expertise factor (PET) has a direct and statistically
significant impact on both learning effectiveness (ELFCM) and the intention to use the flipped classroom
model (UI). Specifically, the relationship PET — ELFCM (H2) has a path coefficient of B = 0.261 with p
= 0.000, demonstrating that lecturers’ professional competence, pedagogical methods, and instructional
abilities play an important role in improving the quality and learning effectiveness of students within the
FCM model.

Meanwhile, the relationship PET — UI (H1) has a path coefficient of f = 0.087 with p = 0.002, which
is the weakest relationship in the model but still statistically significant. This indicates that although
lecturers’ professional competence influences students’ intention to use the FCM model, it is not the main
determining factor. Instead, it may be mediated or supported by other factors such as lesson preparation,
learning conditions, or students’ readiness.

The reason why the relationship PET — UI (H1), with a path coefficient of B = 0.087 and p = 0.002,
is the weakest effect in the model can be explained by several factors:

First, lecturers’ professional expertise (PET) primarily affects the intention to use the FCM model
(UI) indirectly through mediating factors such as lecture quality, level of interaction, or lecturers’
preparation (PLS). Therefore, the direct impact of PET on Ul is reduced.

Second, the intention to use the flipped classroom model depends more on students’ subjective
factors, such as their readiness, confidence, self-learning ability (CLC), or the support provided by
favorable learning conditions (FC), rather than on lecturers’ professional competence.

Third, in the flipped classroom learning environment, the role of lecturers shifts from being
knowledge transmitters to facilitators and supporters. Therefore, although professional expertise remains
important, it is no longer the decisive factor for students to form the intention to participate in the FCM
model.

In summary, the weak effect of PET on UI reflects the reality that students’ intentions are mainly
influenced by factors related to themselves and their learning environment, rather than by lecturers’ pure
professional competence.

The analysis results show that the learning environment factor (SES) has a positive but moderately
weak effect on the intention to use the flipped classroom model (UI) (HS), with f = 0.117 and p = 0.009,
indicating that this relationship is statistically significant. This suggests that a friendly, cooperative learning
environment with strong lecturer—student support can encourage students to participate in the FCM model;
however, the level of influence is not particularly strong. The reason may be that the learning environment
serves primarily as a supportive foundation, while more active and direct factors, such as lecturers’
preparation (PLS) or favorable conditions (FC), have a more pronounced impact on students’ intention to
use the flipped classroom model.

The results show that hypothesis H6 (PLS — ELFCM) has B = 0.185 and p > 0.05, indicating that
this relationship is not statistically significant and should be removed from the research model. This
removal does not substantially affect the overall model fit, as the model still maintains reliability and
explanatory power if the remaining relationships are significant.

However, from a theoretical perspective, eliminating H6 removes the direct path that reflects the
lecturer’s role in enhancing learning effectiveness. The results also suggest that lecturers’ lesson preparation
may have an indirect effect through the intention to use the FCM model (Ul) rather than a direct impact on
learning effectiveness.

This could be due to the PLS measurement scale not fully capturing the quality of teaching
preparation, or because students’ active role in the FCM model plays a more decisive part. Nevertheless,
the PLS factor still influences ELFCM indirectly through the mediating variable Ul, and further testing of
UI’s mediating role is recommended.

5. CONCLUSION AND POLICY IMPLICATIONS
5.1 Conclusion
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In Vietnam, in recent years, many lecturers have become increasingly interested in using FCM in
teaching at universities. However, previous studies mainly focused on the success of application to
theoretical classes. In this article, the author focuses on studying the learning effectiveness of students
learning models in classes that teach both theory and practice in the subject of Electrical Engineering. Based
on research, through the impact factors of the model, the author will disseminate factors that positively
impact efficiency when using the model. Build a theoretical and practical framework to help lecturers and
students have the best approach to learning in the era of information technology development.

5.2 Proposal

After the data analysis process, the results of the model were completed and a good assessment of the
intention to use the model and the learning outcomes were obtained. However, in order to operate the model
more effectively, the author proposes some solutions to effectively apply it to electrical engineering classes:
- " Professional elements in teaching ": Although the direct impact of PET on Ul is relatively weak, its
influence on learning effectiveness (ELFCM) remains significant. Policymakers and university
administrators should focus on continuous professional development programs to improve lecturers’
pedagogical methods, instructional communication, and assessment design. Encouraging international
academic exchange or advanced certification programs in innovative teaching methods can further enhance
teaching quality.

- " Confidence _ Self-study capacity of students": To improve the learning efficiency of FCM students,
lecturers need to awaken students' self-study potential and encourage the spirit of creativity through
activities. case studies or small competition programs to train students' self-discipline and positivity about
their grades in the classroom. Students regularly exchange studies and help each other improve their
professional capacity. CLC positively affect students’ intention to use the FCM, educational policies should
aim to cultivate autonomous learning skills. Lecturers should integrate project-based learning, peer
collaboration, and problem-solving activities to foster self-discipline and motivation. Universities can also
offer short workshops on digital literacy, time management, and self-directed learning strategies to prepare
students for FCM participation.

- "Favorable conditions™: Along with the strong development of the digital era, students need to improve
their ability to use information technology through information technology courses. The state needs to
upgrade technical infrastructure and information technology infrastructure to help enhance the ability to
access, store, retrieve and process data when participating in learning under FCM. The study confirms that
FC significantly influence students’ intention to adopt the FCM. Therefore, universities need to ensure
adequate facilities, stable internet connectivity, and modern learning management systems (LMS) to
support online and blended learning. Administrative policies should also be adjusted to facilitate flexible
scheduling, digital resource sharing, and online assessment integration.

- "Learning environment factor": There is an interaction between the learning environment at home and the
learning environment at school. Regarding the school, it is necessary to fully equip students with equipment,
depending on each class to determine the number of students appropriate to the subject's program. The
learning environment (SES) also shows a statistically significant, though moderate, effect on students’
intention to use FCM. Hence, universities should promote a culture of collaboration between lecturers and
students, encourage open communication, and provide academic counseling or mentoring programs.
Creating online communities and discussion forums can further enhance engagement and social interaction
in the flipped learning context.

- "Lecture preparation process of lecturers”: In addition to preparing good classroom lectures to provide
students with learning, lecturers need to look for abundant resources, documents, reference books, and
textbooks. monograph for students to research on their own. Lecturers should build digital lectures so that
students can easily access subjects according to the curriculum and new knowledge. PLS has the strongest
indirect effect on learning effectiveness through Intention to Use (Ul), universities should provide
systematic training programs to help lecturers design, prepare, and implement high-quality flipped lessons.
Institutions should encourage the use of digital teaching materials, video lectures, and interactive platforms
that allow students to review content before class. Incentive policies, such as teaching innovation grants or
performance-based rewards, should be introduced to motivate lecturers to continuously improve their
teaching design
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5.3 Limitation

This study still has several limitations. First, the survey sample is limited to electrical engineering students
from a single university in Vietnam; therefore, the results may not fully represent other disciplines or
contexts. Second, the study uses cross-sectional data collected at one point in time, which prevents
establishing causal relationships between the variables in the model. Third, the measurement scales are
based on students’ self-assessments through questionnaires, which may be affected by cognitive bias or
social desirability tendencies. In addition, the study has not examined other potential mediating or
moderating factors—such as learning motivation, technological proficiency, or teaching styles of
lecturers—that may influence students’ intention and learning effectiveness when adopting the flipped
classroom model.

5.4 Future research

Future research could expand the scope of this study in several directions. First, subsequent studies should
include a larger and more diverse sample across different disciplines and universities to enhance the
generalizability of the findings. Second, longitudinal research designs could be applied to better examine
the causal relationships between variables and the long-term effects of the flipped classroom model (FCM)
on learning outcomes. Third, future studies could incorporate additional mediating and moderating factors,
such as students’ learning motivation, digital competence, or lecturers’ teaching styles, to provide a more
comprehensive understanding of how these elements interact to influence learning effectiveness. Finally,
qualitative or mixed-method approaches, such as interviews or classroom observations, could be employed
to gain deeper insights into students’ experiences and perceptions when participating in FCM-based
learning environments.
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NHUNG YEU TO NAO ANH HUONG NHIEU NHAT PEN KET QUA HQOC
TAP CUA SINH VIEN KHI SU DUNG MO HINH LOP HQC

PAO NGUQC? MOQT NGHIEN CUU TRUONG HQP O VIET NAM
NGUYEN THI THUY VIET?, HOANG THI HONG*'
@ Khoa Kinh té - Phan hiéu Quang Ngai - Truong Pai hoc Cong nghiép Thanh phé Hé Chi Minh
@ Khoa Cong nghé Pién - Trurong Pai hoc Cong nghiép Thanh phé Ho Chi Minh
" Tac gia lién hé: hoangthihong@iuh.edu.vn

Tém tit. Bai bdo nghién ctru v& hiéu qua hoc tap cua sinh vién khi tiép thu kién thirc theo md hinh 16p
hoc ddo nguoc (FCM). Dbi twong tham gia nghién ctru gdm 305 sinh vién thuéc Khoa Cong nghé Dién,
Truong Pai hoc Cong nghiép Thanh phd Ho Chi Minh (IUH). Thiét ké nghién ctru sir dung phuong phap
mo ta dinh tinh thong qua viéc tra 101 32 cau hoi theo thang do Likert 5 murc d6. Tac gia da két hop cac
phuong phap phén tich dinh tinh, dinh luong va phén tich hoi quy dé dua ra két qua nghién ctru vé& 07 nhan
t6 anh huong dén hiéu qua hoc tap ciia nhitng sinh vién c6 y dinh sir dung mé hinh FCM. Piém khac biét
clia nghién ctru ndy so voi cac nghién ctru trude day 1a tap trung khdm pha tac dong ciia cac nhén t6 ddi véi
hiéu qua hoc tap cu thé cua sinh vién chuyén nganh Cong nghé dién khi hoc theo phuong phap FCM. Tir
d6, giang vién co thé tim ra cac giai phap dé trién khai giang day theo mé hinh nay mot cach hiéu qua hon.
Twr khoa: M6 hinh 16p hoc ddo ngugc, phuong phap giang day, giang day, tu hoc.

Ngay nhdn bai: 13/5/2025
Ngay nhdn dang: 01/12/2025
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