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ENG Abstract: The outbreak of COVID-19 has spurred a global surge in online education, yet not all subjects are
suited for this format, particularly those requiring extensive interaction between teachers and students. This
study employed a mixed-methods approach, including a questionnaire on learning satisfaction, comparative
assessments before and after the course, and semi-structured interviews, to evaluate the effectiveness of a
fully Online Flipped Classroom (OFC) model among 30 students at a well-known art university in China. The 5E
model served as the primary instructional framework throughout the teaching process. Quantitative analysis
indicated that students were satisfied with the OFC and demonstrated significant improvement in popular
vocal performance skills at the conclusion of the 12-week course, suggesting that the OFC, in conjunction
with the 5E model, effectively supported students’ popular vocal skill development in a short period. Semi-
structured interviews further revealed students’ overall perceptions of the OFC, presenting a huanced view
of this educational approach. The findings highlight the effectiveness of OFC in the field of music education,
offering new perspectives and suggestions for music educators and valuable insights for post-COVID-19 era
teaching strategies.

Keywords: online flipped classroom; online education; music learning; performing arts education; post-
covid-19 era.
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1. Introduction

In recent years, the global health crisis (Covid-19) has triggered an unprecedented surge in online education,
accelerating educators' exploration and adoption of innovative teaching strategies (Basilaia & Kvavadze, 2020;
Hew et al., 2020; Ng et al., 2020). As an educational mode, remote education employs effective methods for
acquiring and delivering information resources, in which neither teachers nor learners are constrained by
location or time (Giilnar, 2008; Moore & Kearsley, 2012). Knowledge and learning resources are accessible
anytime and anywhere, a phenomenon that is reshaping our understanding of education (Cleveland-Innes &
Garrison, 2020).

However, not everyone is suited to online education, many teachers lack experience or training in the
online teaching environment. This challenge stems not only from the need to adapt to new technologies and
teaching methods but also from the different pedagogical skills and interaction styles required by online
instruction compared to traditional classrooms (Bond, 2020; Svrcek et al., 2021). Additionally, students also
face various challenges in adapting to online learning. In a study on the engagement of 40 students in online
learning conducted by Gillett-Swan, it was noted that in the first week, about 95% of the students were
actively interacting on the online platform. By the third week, this percentage had sharply dropped to just
37%. However, by the fifth week, virtually no further student interaction was observed on the platform (Gillett-
Swan, 2017).
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The aforementioned scenario reflects that, in the regular process of online learning, student engagement
may face significant declines as the course progresses. Studying the factors that affect student engagement
is important, as engagement positively influences academic performance (Francescucci & Rohani, 2019;
Mac Domhnaill et al., 2021). Compared to conventional online classrooms, applying the flipped classroom
model to online settings can better enhance students' cognition, engagement, instructional interaction, and
teaching satisfaction (Chang et al., 2023; Lv, 2023).

Figure 1. Conventional Online Class

IN-CLASS ACTIVITIES POST-CLASS ACTIVITIES

CONVENTIONAL ONLINE CLASS

Adapted from Jia et al. (2022)

The online flipped classroom (OFC) is a student-centered teaching model in which the teacher acts as
a facilitator (Eichler, 2022; Khodaei et al., 2022). In contrast, in conventional online classrooms (Figure 1),
teachers deliver lectures and assignments via an online platform, which often lacks real-time interaction with
students (Wood et al., 2021).

Figure 2. OFC Model

PRE-CLASS ACTIVITIES IN-CLLASS ACTIVITIES

ONLINE FC

Adapted from Jia et al. (2022)

The online flipped classroom combines self-directed learning and synchronous interaction (Figure
2), where students independently watch videos or read materials before class and participate in in-depth
discussions and team learning during online sessions. This approach not only maintains the flexibility of online
learning but also increases interactivity and engagement, effectively enhancing the learning experience and
outcomes (Kocgak, 2023; Romanow et al., 2024). To address the challenges of online learning and fill the
research gaps in the field of music education, this study opts for the flipped classroom model, referred to
as OFC, in a fully online environment, with the Biological Sciences Curriculum Study 5E Instructional Model
(BSCS 5E; Bybee et al., 2006), a constructivist framework originally developed for science curriculum reform,
serving as the primary pedagogical structure.

1.1. Previous Literature On Music OFC

Akbel conducted a study on the implementation of the OFC in cello education at a university in Turkey.
The study employed qualitative research methods and used triangulation to ensure reliability. Data were
collected through interviews, video recordings, and evaluation forms. The results indicated that the OFC in
Turkish cello education offered various advantages, such as faster achievement of learning outcomes, more
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comprehensive and detailed learning, and opportunities for more precise practice with teachers. The use of
OFC led to improved student performance across multiple areas. Overall, despite the very small sample size,
this study supports the effectiveness and benefits of the OFC in the context of music education (Akbel, 2018).

During the COVID-19 pandemic, facing the challenge of course disruptions, a case study of OFC explored
the use of mobile instrument apps for “Shubailan” music composition in a Hong Kong secondary school to
address practical issues in music education. This model not only enabled 122 secondary students to continue
their studies but also enhanced their interest and understanding of music through the online learning
environment. Students fully enjoyed the flexible lesson preparation by teachers and interactive activities
between teachers and students in the online courses, while the use of technology in music education,
such as video recording, web conferencing software, and instrument apps, significantly increased their
online learning engagement and satisfaction. The implementation of the “Shubailan” music project not only
facilitated students’ music creation, sharing, and collaboration processes but also enabled them to utilize
technology to learn about music composition, culture, and history. This study provides evidence supporting
the OFC approach (Ng et al., 2021).

Compared to conventional online teaching models, the OFC approach significantly enhances student
learning outcomes (Zainuddin et al., 2019). In this model, students prepare for class by independently studying
materials provided online, such as videos and reading materials, before class. Class time is then dedicated
to in-depth discussions, problem-solving, and practical application, thus fostering higher levels of cognition
and understanding.

Despite this, many remain skeptical about the flipped classroom model, citing the increased workload
it imposes on both teachers and students. Teachers must not only create engaging videos but also design
interactive classroom activities (Schallert et al., 2020). Moreover, the effectiveness of the class depends on
whether students actively engage with the preparatory materials, as in this model, students are the centerpiece
of the classroom (Lo & Hew, 2017). Additionally, research indicates that while flipped teaching can significantly
improve student performance in the short term, its effectiveness is influenced by the characteristics of the
subject matter, student traits, and the teacher’s attitude towards this educational approach (Setren et al.,
2021).

1.2. Research Purpose

In recent years, the global pandemic has forced educational institutions to shift towards online teaching. In
this context, the flipped classroom has been extensively studied within the educational field (Al-Said et al.,
2023). As an innovative teaching model, the flipped classroom has adapted to societal educational needs,
providing an important perspective for enhancing online learning effectiveness (Cortez et al., 2023). This
new perspective has prompted educators and researchers to focus more on how to effectively use digital
technologies and online resources to improve the teaching and learning process. The purpose of this study
is to explore in depth the application and effectiveness of the flipped classroom in music education within a
fully online environment, guided by the following research questions:

RQ1: Can the OFC significantly improve students’ popular vocal performance skills in the short term?
RQ2: What are the advantages and disadvantages of integrating the flipped classroom in an online
environment?

RQ3: What do the participating students think of their experience in this OFC?

1.3. Main Teaching Model

This study has chosen the BSCS 5E Instructional Model (Bybee et al., 2006), a constructivist instructional
design framework distinct from the embodied cognition “5E” framework (Varela et al., 1991), as the main
teaching model (Figure 3), as it provides comprehensive and systematic guidance for instructional design
and assessment. Previous research indicates that the BSCS 5E Instructional Model has a positive impact on
student performance (Ac¢isli et al., 2011; Boddy et al., 2003). It is also highly suitable for online environments,
encouraging students to independently prepare before class, with in-depth interaction and application of
learned concepts during class sessions (Salloum et al., 2022). Additionally, it emphasizes active learning,
making it particularly well-suited for application in flipped classrooms (Demir et al., 2022).
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Figure 3. BSCS 5E Model Process

EXPLORE ELABORATE

ENGAGE EXPLAIN EVALUATE

Adapted from Bybee et al. (2006)

The 5E Model is sequentially executed through the following five stages:

1. Engage: This stage aims to spark students’ interest by connecting new knowledge with what they already
know, creating curiosity about the material to be learned and preparing them for subsequent lessons.

2. Explore: During this stage, students build a preliminary understanding of concepts through hands-on
experience, exploration, and practice, encouraging active learning and inquiry.

3. Explain: In this stage, students begin to articulate concepts and understand the outcomes of their
previous explorations. Teachers provide accurate terminology and explanations based on students’
descriptions to help build and solidify concepts.

4. Elaborate: In this stage, students apply newly learned knowledge in new contexts, thereby extending and
solidifying their understanding. Teachers facilitate whole-class discussions to deepen the explanation
of these topics.

5. Evaluate: In this stage, student learning outcomes are assessed through various methods, including
exams and expert evaluations, to allow for a comprehensive summative assessment.

2. Methodology

2.1. Research Design

This study adopts a mixed-methods research design, which is widely recommended in educational research
for producing a more complete understanding of complex instructional phenomena than either quantitative
or qualitative data can offer alone (Creswell & Plano Clark, 2017; Johnson & Onwuegbuzie, 2004). Specifically,
a convergent design was followed, in which quantitative and qualitative data were collected during the same
phase, analysed independently, and merged at the interpretation stage for complementarity and triangulation
(Greene et al., 1989).

For the quantitative strand, a one-group pre-test/post-test design was adopted, classified by Campbell
and Stanley (1963) as a pre-experimental design. For the qualitative strand, semi-structured interviews were
used, as this format provides a consistent core of questions while allowing interviewees to elaborate on
their own reflections (Kallio et al., 2016) and is well suited to research on how learners experience a specific
educational intervention (DeJonckheere & Vaughn, 2019).

The tests were divided into two parts: a video test before the course began and a live online test during
the final week. In the pre-test phase, students were required to find a noise-free, echo-free, and well-lit room
to ensure high-quality recording. They recorded a complete and unedited singing video in their optimal vocal
state. To ensure comparability, the post-test was conducted during the final week, requiring students to perform
the same song live online in the exact same environment. The repertoire consisted of modern pop songs,
voluntarily selected by students based on their vocal characteristics and strengths. Finally, two industry experts
(Table 1) and the teaching staff objectively graded the improvement in technical skills and expressive abilities,
aiming to explore whether OFC could enhance students' popular vocal performance skills within 12 weeks. The
purpose of the questionnaire was to explore the potential benefits of OFC, quantitatively assessing students'
satisfaction with the OFC teaching. Furthermore, semi-structured interviews were used to gather students'
views on the conventional online classroom and OFC, including their advantages and disadvantages.

Table 1. Expert Characteristics

Item Gender Background Major Experience

Expert 1 Male Ph.D Music Education & Psychology 16 years

Expert 2 Male Ph.D Musicology 14 years
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2.2. Participant

The participants in this study totaled 30 individuals (N = 30), all senior students from the same well-known
art university in China (Table 2), and the course was taught in Mandarin by the same teacher over a period of
12 weeks. The selection of the sample was based on the key assumption that senior music students, having
undergone four years of formal education in the arts education system, generally possess a solid foundation
in music and extensive vocal performance experience, making them ideal subjects for this study.

Table 2. Participant Demographics

N (30) % M SD
21 2 6.67
22 15 50.0
Age 2247 0.78
23 10 33.33
24 3 10.0
Male 16 53.33
Gender
Female 14 46.67
Music Education 12 40.0
Major
Musical Performance 18 60.0

2.3. Course Design and Instructional Materials

The implementation was conducted in a compulsory fourth-year undergraduate music course entitled
Popular Music Vocals, which focuses on popular vocal performance and technique. The complete OFC
course comprised 9 topics, with 3 hours per week over a duration of 12 weeks (Table 3). The teacher designed
a fully OFC model, using Tencent Classroom as the online teaching platform. Students were required to watch
pre-recorded videos and PowerPoint presentations prepared by the teacher on Tencent Classroom before
each class. Some of these materials were sourced from YouTube, while others were produced by the teacher
(Figure 4). The instructional content was adapted from the book "Complete Vocal Technique."

Accordingto previousresearch, theideallengthforvideolessonsis between10 and 20 minutes (Abeysekera
& Dawson, 2014; Sams & Bergmann, 2013). Therefore, all instructional videos were kept under 20 minutes
to accommodate students' needs for self-study during their spare time. To enhance the comprehensibility
of the videos, narration or textual descriptions were added after the video production was completed. The
instructional steps were designed using the 5E model to better engage and motivate students.

Figure 4. A (PowerPoint Materials); B (YouTube Videos); C (Classroom Screenshots)
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Table 3. OFC Course Design
Weeks Pre-class In-class
Watch videos and PowerPoint presentations . . o .
- . L Discuss different singing styles with the group,
showcasing various singing and performance . L . .
1 C o with each member explaining their understanding
styles and analyze the characteristics of each )
of the various styles.
style.
Watch videos and PowerPoint presentations that Analyze a'nd practice with Fhe group all the.
. : changes in vocal folds during rest and motion and
2 introduce the structure and workings of the vocal . : ;
. conduct discussions on basic vocal folds health
folds to understand how sound is produced. .
maintenance.
Watch videos about emotional expression, and Each group selects three passages of text or
3 learn how to use volume, pitch, and rhythm to songs, and uses techniques such as volume, pitch,
express different emotions. and rhythm to express different emotions.
Watch video and PowerPoint presentations on Provide detailed explanations of the diaphragm’s
4 diaphragm function and breathing techniques location and function through specific examples
to understand the role of the diaphragm in and animations, then divide into groups for
respiration. practical exercises.
Watch videos and PowerPoint presentations on
56 different vocal modes (chest voice, head voice, Each student attempts to freely use three vocal
! falsetto) and learn to freely transition between modes during the singing process.
these modes.
Watc_h w_deos and_ PowerPoint presentations on Each student attempts two vocal modes of Twang
7 the singing technique-Twang and learn how to )
. . . L technique.
incorporate the Twang technique into singing.
Watch videos and PowerPoint presentations
on how different mouth shapes affect sound Discuss how changes in mouth shape are applied
8 production and the clarity of pronunciation. The to different pronunciations and understand
videos will show specific examples, such as how their importance in practical popular vocal
the degree of mouth opening, lip shape, and performances.
tongue position directly influence voice quality.
Watch videos and PowerPoint presentations
to_Iearn the basic corjcepts and technlques of Group members individually demonstrate how
1A, mixed voice (head mix, balanced mix, and chest . ) .
9;10; 1 . : to use head mix, balanced mix, and chest mix,
mix), practice how to elongate vocal folds more -
. . followed by peer evaluation.
effortlessly, and learn how to incorporate mixed
voice into popular vocal performances.
Choose a song that was previously difficult to Review all course content, cqnduct a s_ummary
o . NP . assessment, and share learning experiences and
12 perform in its entirety due to limitations in vocal ; .
. popular vocal performance techniques with each
technique. other

2.4. Data Collection

The research tools used in this study are threefold:
Questionnaire: A 5-point Likert-scale questionnaire (from 1= strongly disagree to 5 = strongly agree; Likert,

1932) was developed and administered via the "Wen Juan Xing" platform to assess students' satisfaction with
the OFC course. The eight items were adapted from the learning satisfaction questionnaire used by Ng et
al. (2021) in a comparable online flipped classroom study on music education, which in turn drew on earlier
course satisfaction and motivational surveys (Li et al., 2022; Ng & Chu, 2021). Five items closely followed Ng
et al.'s original wording, with minor rephrasing to fit the vocal performance context; three additional items
were developed to capture aspects specific to this study, namely the clarity of instructional materials, the
perceived improvement of popular vocal performance skills, and the perceived capacity for critical thinking
during pre-class learning. The two industry experts listed in Table 1 reviewed the adapted items before
administration, and their suggestions on item wording were incorporated.

Evaluation Forms: The evaluation forms cover five assessment categories (Voice Control; Pitch; Rhythm;
Emotional Expression; Switching Vocal Techniques), with each category having a maximum score of 10
points, making a total of 50 points (Figure 5). The assessment is conducted in two rounds: the first round
takes place before the start of the first week of the course, after each student records their singing video
and uploads it to Tencent Classroom, where experts and the teacher use the evaluation forms to score. The
final round is conducted live online during the twelfth week of classes, after each student's live performance,
where experts and the teacher again use the evaluation forms to score. Furthermore, the assessment results
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are used to guide learners' progress and to formulate future teaching strategies to enhance teaching quality
and learning outcomes.

Figure 5. Evaluation Forms

Assws;nt:::::egories Voice control Pitch Rhythm ;?:;2?;1] SW‘:::;.]sugcal Total score
Pl
P2
P3
P29
P30
Assessment criteria 1-3 Poor; 4-5 Fair; 6-7 Average; 8-9 Good; 10 Excellent

Semi-Structured Interview Form: Teacher designed a semi-structured interview form to conduct one-on-
one interviews with the 30 students via live online video. The interviews included 2 questions (Table 4) and
were kept under 30 minutes each to maintain the interviewees’ focus and the specificity of their responses.
After the interviews, the teacher analyzed the content based on the responses provided by the interviewees.

Table 4. Semi-Structured Interview Question

Question

Q1: What do you consider to be the advantages and disadvantages of OFC?

Q2: What are your thoughts on your learning experience with this OFC?

2.5. Data Analysis

This study used SPSS V29.0.2.0 software to analyze quantitative data (such as calculating means, standard
deviations, paired-sample t-tests, and Cronbach's alpha reliability, etc.) to ensure the statistical significance
and reliability of the results. For qualitative data, Google Docs was used to manage and transcribe interview
content, facilitating the organization of key information and extraction of main insights.

2.6. Ethical Statement

All participants were fully informed about the content of the study before participating and voluntarily agreed
to the processing of their personal data (gender, major, etc.). To ensure anonymity, each participant was
assigned a unique identity number, from S1 to S30. The author commits to handling all data anonymously,
and the research report does not contain any personally identifiable information.

3. Results

After participating in a 12-week OFC course, all students underwent a summative assessment and completed
an 8-item learning satisfaction questionnaire, which has a Cronbach's alpha coefficient of 0.885 (Table
5). Since this value is greater than 0.7, the questionnaire is considered to have high reliability (Nunnally &
Bernstein, 1994).

Table 5. Reliability Statistics for the Learning Satisfaction Questionnaire

Cronbach's alpha Cronbach's Alpha based on standardized items
.885 .885 8

3.1. Quantitative Results

According to the post-course learning satisfaction questionnaire results (Table 6), students responded most
positively about "the pre-class materials provided by OFC help me understand the course content in advance"
(M = 3.93, SD = 1.34). This reflects that in OFC, pre-class learning materials are indispensable for students.
For instance, Cho et al. (2021) and Lo et al. (2024) found that uploading preparatory materials in advance was
helpful for students before class, stimulating their interest and motivation, thereby generating more positive
emotions. Many students indicated that the videos recorded by the teacher and the self-made instructional
materials supported their independent learning. One student stated:
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| believe that the preparatory materials distributed by the teacher in advance effectively enhanced my
ability to learn independently. By reading the presentations ahead of time, | was able to understand the
content before class and think about it in advance. Then, combined with the teacher's explanations
during the class, | could better understand the contents of the presentations. (520)

However, Li et al. (2022) found that the OFC, as an innovative educational model, is more suitable for
students with strong self-directed learning abilities. One student similarly noted:

This class really tested our ability to learn independently... | noticed that some students did not review
the materials in advance at all, so they remained silent during the class. (S11)

Secondly, "l had more capacity for critical thinking while watching the learning materials" (M = 3.9, SD =
1.35). Under the OFC based on the 5E model, students enhanced their thinking abilities during the learning
process (Annamalai et al., 2022). This teaching model encourages students to actively explore and construct
knowledge, thereby deepening understanding and application. Through this approach, students not only
absorbed knowledge but also developed problem-solving skills through continuous reflection. One student
with an intermediate level of popular vocal performance skills stated:

Reflecting on my past learning experiences, | realized that | was merely receiving information without
deeply thinking about it... However, in this course, | began to actively seek information, question previ-
ous knowledge, and attempt to think from different perspectives. (S1)

But another student presented a different perspective:

During the preparation process, if there is no guidance from the teacher, my thinking may develop in
the wrong direction, which could negatively affect my learning... (524)

Table 6. OFC Learning Satisfaction (n = 30)

Item M SD
1. The pre-class materials provided by OFC help me understand the course content in advance. 393 | 1.34
2. OFC offers a flexible learning model that allows me to study at my own pace. 3.77 | 131
3. The videos and course materials provided by the teacher are clear and easy to understand. 37 | 1.34
4. OFC has enhanced my interaction with both teachers and classmates. 3.78 | 1.38
5. OFC has improved my popular vocal performance skills over the 12-week period. 387 | 143
6. Compared to conventional online education, OFC better motivates me to learn. 363 | 1.33
7.1 can review class recordings and learning materials at any time. 38 14
8. | have more capacity for critical thinking while watching the learning materials. 39 | 135

Regarding "OFC has improved my popular vocal performance skills over the 12-week period" (M = 3.87,
SD = 1.43), it reflects that participants generally felt an enhancement in their popular vocal performance
skills. Additionally, in the 12th week of class, the teacher and two industry experts conducted the final
evaluation of the 30 students (Table 7). The data indicated that the post-test scores (M = 37.38, SD = 1.22)
were higher than the pre-test scores (M = 32.26, SD = 1.23), and this difference was statistically significant.
A paired-sample t-test was used to analyze the pre- and post-test results (Table 8), showing 1(29) = -18.97,
p < 0.001, indicating that the improvement in popular vocal performance skills after 12 weeks of OFC was
highly significant statistically. Furthermore, the Cohen's d value was -3.46, indicating a very large effect size.
The 95% confidence interval [-5.67, -4.57] further strengthened the reliability of these results. Therefore, it
demonstrates that OFC effectively improved vocal performance skills in the short term, similar to the findings
of Cortez et al. (2023) and Giindtiz (2023). Additionally, these data suggest that the 5E model is an effective
framework for OFC (Lo, 2023). During the course, several students informed the teacher:

| had never encountered this type of class format before. Since experiencing it, my understanding of
popular vocal performance skills has become much clearer, and my group has noticed my continuous
improvement... (S1, S7, S9, etc.)

Table 7. Students' Pre- And Post-test Scores

Variable Pre-test (n =30) Post-test (n = 30)
Mean 32.26 3738
SD 1.23 1.22
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Table 8. Paired t-test

Pre-test/Post-test Result
t-Value (29) -18.97
p-Value <0.001
Cohen'sd -3.46
95% Confidence Interval [-5.67,-4.57]

Lastly, "I can review class recordings and learning materials at any time " (M = 3.8, SD = 1.4) reflects the
high flexibility and convenience of the OFC model. Using instructional videos and class recordings allows
students to revisit the teaching content (Park et al., 2022; Ding et al., 2023). Instructional videos are very
important in online education because they provide a multi-sensory learning experience, helping students
better understand and review complex information. After each class, the teacher uses the built-in video
recording function of Tencent Classroom to record the sessions, allowing students to review the class
content on the learning platform and promptly upload new learning materials after the class. This feature is
particularly helpful for students who miss class due to personal reasons. One student stated:

| do not like missing classes. Once | miss a class, | fall behind my classmates, so | have to put aside my
personal affairs to ensure | attend classes on time... Fortunately, with the video recording feature, even
if | miss a class, | can quickly catch up with my classmates by watching the recordings. (S13)

3.2. Qualitative Results

To gain a comprehensive understanding of the students' overall learning experience in this OFC, qualitative
analysis of the semi-structured interviews revealed three themes that captured the students' overall
perspectives on OFC:

Theme 1: Classroom Engagement

In post-course interviews, most students indicated that the OFC model helped them better engage in
classroom activities. For example, two students stated:

I would spend an hour before each class preparing by reviewing the learning materials, which made it
easier to participate in discussions and interactions during class... | could ask questions at any time
and engage with the teacher and my group. (S14)

Whenever the teacher posed a question, discussions would start among the groups, and each group
would bring new perspectives and insights. | always learned something from the other groups. (S25)

An effective strategy to facilitate interaction in synchronous teaching sessions is to encourage students to
turn on their cameras during class, which helps to foster positive emotions among students (Jia et al., 2022).
Although teachers consistently invite students to activate their cameras for synchronous interactions, some
students have expressed different views. In the interviews, a few students were not comfortable with the
fully online format. Liu et al. (2007) noted that in online learning environments, the absence of direct physical
contact with peers and teachers often leads to a lack of interaction. For instance, two students stated:

Sometimes | feel that online discussions are not as quick and effective as face-to-face interactions...
During online communication, information can be misunderstood or not conveyed properly, resulting
in poor interaction among groups... (S17)

| feel a lack of classroom atmosphere. Face-to-face interactions make me feel more engaged. On the
other hand, some classmates do not want to turn on their microphones due to noise at home, while
others attend classes outdoors. Therefore, it is difficult for us to have discussions. (S21)

Another student added:

I do not enjoy communicating with others in front of a computer, so | remain silent. | believe it is not an
issue with the course, but rather a problem with the online learning model... (S26)

Some students also mentioned technical issues that affected their classroom participation:

There were several occasions when | could not smoothly participate in online activities due to network
problems. The fluctuation in connectivity caused the class to lag and the visuals to stutter, forcing me
to leave the classroom and reconnect. (S3, S14, S19, etc.)

Sometimes, the operation of the learning platform is not intuitive... | spent quite a bit of time adapting
to and learning how to use these tools, which | feel was somewhat wasteful. (S28)

Theme 2: Learning Outcomes

Students expressed varied opinions concerning learning outcomes, encompassing aspects of autonomous
learning and teacher support. For instance, one student stated:
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The teacher provided a wealth of learning resources, and the combination of pre-class videos and
in-class explanations gave me a deeper understanding of the course content... | feel that the learning
efficiency is very high, and | am proud of it! (S13)

Another student added:

| am not a diligent student, and | initially resisted the course because | didn't trust the online education
model... However, after just two weeks, | found that the pre-class materials sparked my curiosity each
time, and | began exploring additional learning resources on other software... (S1)

Interview results regarding learning outcomes indicate that most students believe OFC enhances learning
effectiveness. However, a minority of students feel that OFC does not aid their learning improvement. For
instance, two students stated:

The group presentations are too lengthy, leaving little time for the teacher to explain, and the teacher
can't address my issues immediately... Other group members also agree with me that the learning ef-
fect is not significant, and the problems we need to address remain unresolved... (515)

Although the teacher uploaded many learning materials, this is a performance course, and online
learning lacks the physical space for demonstration and practice. Do you see what | mean? Online, |
can't perform as | would in a physical classroom... (S6)

Another student added:

Conventional music performance courses are almost always face-to-face and one-on-one. In one-
on-one sessions, | can address the popular vocal performance skills issues | have... The conventional
music performance courses seem more effective, and | think the OFC model may not be suitable for
me. (S18)

Theme 3: Flexibility

Interview results show that a major reason most students appreciate OFC is its high level of flexibility. For
instance, one student stated:

Compared to traditional group courses, in the OFC model, | can study at my own pace without worrying
about keeping up with the class schedule. If | don't understand something, | can pause the video or
watch it repeatedly at any time. (S25)

Another student added:

My family is financially struggling, and | need to work continuously... | do not need to sacrifice my work
hours for study; | can choose to study on my own after work... Even if | encounter problems that | cannot
resolve, | canincrease my understanding of the course content by revisiting the classroom videos. (S8)

In contrast, a very small number of students believe that flexibility depends more on whether students
possess self-management skills. Without self-management abilities, they are unable to plan and monitor
their learning effectively (Sun et al., 2016). For example, two students expressed:

| find it hard to concentrate at home, I'm always interrupted by various things, and the learning environ-
ment is not ideal. (524)

This doesn't feel like a formal classroom but more like a hobby class! The lack of a fixed study schedule
makes it difficult for me to maintain a regular learning habit... (S26)

Taken together, the quantitative and qualitative strands converged on the perceived value of pre-class
preparation and flexible self-paced learning, but diverged on the adequacy of a fully online format for
performance-based music training. Measurable gains in vocal skills coexisted with a minority view that face-
to-face instruction remains indispensable. The interviews also provided contextual depth absent from the
questionnaire, particularly around students' individual learning circumstances. These points of convergence,
divergence, and complementarity are discussed in detail below.

4. Discussion

This study employed a mixed-methods approach and is one of the few that explores the impact of OFC
on undergraduate music students' learning experiences. As expected, there was a significant improvement
in students' popular vocal performance skills after the 12-week OFC course. These results confirm the
effectiveness of integrating the BSCS 5E Instructional Model with OFC in enhancing learning outcomes
(Gao & Hew, 2022). The positive shift from pre-test to post-test average scores indicates that the targeted
teaching strategies and pre-class materials provided within the OFC framework also effectively supported
the development of students' popular vocal performance skills (Jensen et al., 2018; Al-Said et al., 2023).
The teacher's preparation before class, the use of appropriate educational materials, and teaching methods
significantly impacts the improvement of students' performance skills (Polat & Karabatak, 2021; Geger et al.,
2023).

Based on students' overall evaluation of the course, it can be confirmed that this OFC was successful,
with high overall satisfaction with the course. The approval of the pre-class preparation materials (M = 3.93,
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SD = 1.34) indicates that the OFC teaching methods and material design were appropriate and effectively
facilitated student learning and understanding. This quantitative pattern was echoed in the interviews, where
students described concretely how pre-class materials supported independent learning (e.g., S20). In this
instructional design, the teacher's preparation ahead of class provided students with more flexibility. This
was particularly important for students with unstable music foundations, who could repeatedly watch the
teacher's recorded videos to enhance active thinking and comprehension. For those students with a stronger
music foundation, repeatedly viewing the recorded videos also helped them to better understand the course
content in class, thus enabling more active participation in formal class discussions. Effective preparation
significantly improved students' classroom engagement, vocal skill development, and cognitive abilities
(Pimdee et al., 2024). This was confirmed in both sets of quantitative data.

It is noteworthy that the scores for "Compared to conventional online education, OFC better motivates
me to learn" (M = 3.63, SD = 1.33) were relatively low. The interviews pointed to a similar pattern: students
did not spontaneously contrast OFC with conventional online teaching as a clear improvement, suggesting
that the two modes are perceived as functionally similar. Tang et al. (2023) noted that although combining
conventional online teaching with flipped classroom models can alter students' perceptions and enhance
participation, both remain fundamentally internet based. Consequently, their impact on learning motivation is
comparable and largely dependent on students' self-directed learning abilities.

Although the pre-post test showed a highly significant gain in vocal performance skills (Cohen's d =
-3.46), interviews revealed that a minority of students still expressed dissatisfaction, believing that traditional
face-to-face education is indispensable and emphasizes it as an important legacy of education. According
to the study by Toto & Nguyen (2009), students heavily rely on teachers, especially in traditional face-to-
face teaching models, where students prefer direct interactions with teachers. Such direct interaction is
considered key to building trust and motivation for learning, particularly when explaining complex concepts
or when personalized guidance is heeded. Face-to-face interactions enable teachers to better understand
students' needs and respond immediately and specifically to student feedback. Therefore, it remains crucial
for educators to maintain certain traditional elements of teaching when designing new educational models in
the future, providing a new perspective for this study.

Wang et al. (2024) presented the same viewpoint, stating that OFC models struggle to engage students,
especially those with weak self-regulation abilities. Additionally, Lindeiner-Strasky et al. (2022) noted that
flipped classrooms increase the workload for teachers and demand more preparatory time from students,
which is not friendly for those lacking autonomous learning skills. This was particularly reflected in student
feedback. Such students may face greater challenges, as they need to manage and motivate their learning
without direct guidance from teachers.

In the wake of Covid-19, countless educators have begun to seek innovative teaching methods to meet
new societal demands (Parkes et al., 2015). With the continuous advancement of educational technology and
the evolution of educational philosophies, these methods have become key drivers in the development of
online education and an important strategy for addressing challenges in the post-Covid-19 era. In the future,
educators and researchers need to further explore and refine these teaching strategies to better adapt to
the ongoing changes in the global educational environment and ensure that the quality of education keeps
pace with the times.

5. Conclusion

OFC as an innovative educational model has attracted increasing attention from researchers who have
explored its effectiveness in various disciplines (Gok et al., 2023; Clark et al., 2024; Shabani & Jabbari, 2023;
Hsiao et al., 2019). However, within the field of music education, research on the application of OFC is still
relatively sparse. One of the main contributions of this study is the validation of the effectiveness of the OFC
based on the 5E model in short-term music education. The success of the OFC model largely depends on the
characteristics of the student group and has transitioned from a teacher-led to a student-centered teaching
approach.

To further optimize this teaching model, future research is still needed to refine the instructional design
framework and verify the long-term effectiveness of the OFC model. Additionally, educators in various
disciplines need to be fully prepared for the transition to online or blended teaching. This will help adapt to
the constantly changing educational demands and ensure that teaching quality is maintained and enhanced
in new educational environments. These findings provide important suggestions and guidance for education
in the post-Covid-19 era.

5.1. Limitations

This study has several key limitations that may affect its general applicability and conclusions. First, the
sample size is small, consisting of only 30 students, all of whom are senior students in music education and
musical performance from the same university. This specific group may not adequately represent students
with other musical backgrounds. Secondly, as an exploratory study, the absence of experimental and control
groups may weaken the reliability of the research conclusions. Additionally, the questionnaire design did not
cover a more comprehensive range of structured questions, which may lead to incomplete data collection.
Finally, the results may be influenced by the personal characteristics of the single teacher responsible
for teaching, their computer skills, and the course design. Future research should explore more effective
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teaching strategies, instructional design tools, and activities to promote innovation and improvement in
teaching methods.
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