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ARTICLE INFO ABSTRACT

Received: Feb 27,2025 This study investigates the impact of the game-based learning and flipped

) classroom (GBL+FC) model on a solfeggio course involving 90 first-year music
Accepted: Apr 29, 2025 education students at a large college in China. It addresses a gap in the
literature by exploring the combined use of game-based learning and flipped
classroom strategies in solfeggio education, an area that has been

Keywords underexplored. In the flipped classroom, students reviewed materials
Game-Based Learning independently before class and engaged in interactive activities like group
Flipped Classroom discussions, brainstorming, creative musical exercises, and problem-solving
Music Education during class. The study employed a game-based learning approach that
Solfeggio Performance featured rhythm games, such as Dancing Line and Rhythm Master, and
Student Engagement included a feedback component. The experimental group (GBL+FC)
Engagement significantly outperformed the control group, with an average post-test score

of 85.50 compared to 69.20 (t = -4.85, p = 0.000), demonstrating the model’s
effectiveness in improving performance. Engagement levels were also
jirarat.si@kmitl.ac.th significantly higher across all dimensions, with all differences statistically
significant (p < 0.001). Additionally, student satisfaction was significantly
greater in the GBL+FC group (65.11 vs. 43.49, t = -16.87, p = 0.000),
highlighting the model’s positive impact on motivation and learning
experiences. By integrating game-based learning with flipped classroom
strategies, the GBL+FC model enhanced students' practical application of
complex musical concepts, fostering deeper engagement, improved
performance, and a stronger connection to the course material. These findings
highlight the potential of the GBL+FC model as an innovative and effective
approach to teaching solfeggio and other challenging subjects.

*Corresponding Author:

INTRODUCTION
Challenges in Solfeggio course and the Need for Innovative Teaching Methods

Due to the repetitive and complex nature of solfeggio course, training often becomes monotonous,
leading to several challenges for students. Research shows that students frequently face poor
performance [1], low classroom participation [1], and lack of motivation [1], [2], [3]. The
performance of repetitive skills is often associated with a reduction in subjective interest and
engagement. [4], and individual learning can limit opportunities for interactive and enjoyable
learning experiences. [6]. These challenges are even more difficult for students with weak
foundations and low psychological resilience [7], as they have to overcome both musical skill barriers
[8], [9] and psychological obstacles [9], [10].

To address these challenges, innovative teaching methods are needed. Game based in learning and
flipped classrooms are emerging as effective strategies to potentially improve student performance.
The flipped classroom model has been shown to significantly enhance learning by increasing student
participation and motivation [11], [12]. Similarly, game-based in learning, which incorporates
elements like rewards and competition, has been proven to engage student and create a more
interactive learning environment [13], [14]. By combining both strategies—game based in learning
and flipped classrooms—teacher can offer a more dynamic and motivating learning experience,
addressing monotony, disengagement, and lack of motivation in solfeggio course [15], [16].
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According to Seaborn, & Fels' research [15], game helps increase student interest and improves
performance. Serenko [16], also found that games and online materials effectively increase student
satisfaction in higher education.

The Role of Game-based Flipped Classroom in Enhancing Solfeggio Learning

Game-based flipped classroom (GBL+FC) model combines the principles of flipped learning with
game elements to create an engaging and student-centered learning environment. One of its main
advantages is its ability to increase student engagement. As Lian and Pan [17] point out, student
engagement is crucial for knowledge retention, especially in online learning environments. In their
study, Urh, Vukovic, Jereb & Pintar [18] used game elements to enhance student participation in
discussions, exercises, peer sharing, supervision, and more. Game elements such as earning points,
earning badges, and competing on leaderboards motivate students to actively participate in both pre-
class and in-class activities [19],[20]. It was increased engagement is particularly important in
solfeggio course [12], [16], where students needed to repeatedly practice and apply concepts. The
excitement of competition and reward systems can reduce boredom and improve focus and
commitment, as shown by Rahmani, Zaid, Abdullah, Mohamed, & Aris [21].

Another key advantage of GBL+FC model is its ability to boost learning motivation. Motivation,
especially intrinsic motivation, plays a vital role in students' academic performance and interest in
learning [22]. By incorporating game mechanics into the flipped classroom, students become more
motivated to engage with course content, complete assignments, and participate actively in
classroom activities. In the study by Urh, Vukovic, Jereb, & Pintar [18], game elements were
integrated into higher education classrooms, resulting in increased student participation in
discussions, questioning, and answering, and a heightened desire to explore classroom knowledge.
The sense of achievement through rewards and competition also enhances students' enthusiasm for
learning and encourages them to invest more time and effort into mastering the subject matter [8],
[12], [14].

GBL+FC model promotes collaboration and peer interaction through goal-oriented games that
encourage cooperation and communication among peers [6], [9], [13]. Deterding [19] suggested that
the rules established in games help peers share learning experiences more effectively. Chin and
Rickard [16] validated that games and online learning increase student participation. By
incorporating team challenges and group competitions, this model creates a collaborative learning
environment where students can share insights and provide feedback, sometimes more effectively
than teacher-student interactions alone. Studies by Doi [5], Wang [7], and Schwarzenberg & Navon
[10] support this view. These interactions not only enhance students' understanding of solfeggio but
also help them develop valuable social learning and teamwork skills. The model allows for self-paced
learning and free feedback, adapting to individual needs, abilities, and goals.

In solfeggio course, where learning styles and paces vary, tailored assignments and learning paths
are essential. GBL+FC model ensures all students can improve by offering these personalized, self-
paced opportunities. This study aims to explore the impact of GBL+FC model on academic
performance, learning satisfaction, and engagement in solfeggio course, providing theoretical and
practical insights for reforming solfeggio course.

RQ 1: Does the use of game-based flipped classroom (GBL+FC) model, compared to the traditional
teaching method, have a significant effect on enhancing solfeggio performance?

RQ 2. Does the use of GBL+FC model compared to the traditional teaching method, have a significant
effect on enhancing student engagement in solfeggio?

RQ 3. Do the students who learn with GBL+FC model show higher student satisfaction than those
who learn with the traditional teaching method in solfeggio?

GBL+FC Model

GBL+FC model, based on the work of Hwang, Chen, & Sung [23] and Doi’s flipped classroom model
[24], follows a dynamic, seven-step process to enhance learning through collaboration, feedback, and
interactive learning. This model incorporates game-based learning (GBL) elements alongside flipped
classroom (FC) strategies, creating a comprehensive and engaging educational framework. The
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model has been adapted with expert advice to include feedback and skill training steps, resulting in
a seven-step teaching cycle. The seven steps of GBL+FC model are as figure 1:

F__‘ LIntreduction;: Teacher introduces the model and-

l 1

Figure 1. GBL+FC model

In the introduction phase, the teacher introduces game based learning in flipped classroom (GBL+FC)
model and demonstrates key tasks, offering expert guidance to help students set clear learning goals.
The design phase follows, where teachers and students gather materials and begin creating solutions,
setting the foundation for their learning journey with a game-based approach. During the discussion
phase, through Group Discussions, teams brainstorm, refine ideas, and use collaborative tools (e.g.,
online whiteboards) to optimize designs. In the feedback phase, teachers and peers provide
continuous input, helping students make immediate revisions based on collaborative feedback. This
step emphasizes real-time refinement, an essential part of the flipped classroom model, where
feedback is not delayed. The Collaboration phase encourages students to use games and online
resources to adjust their model further. Interactive tools (Game: Dancing Line and Rhythm Master,
and Chaoxiang platform) and online materials promote ongoing learning and adaptation, enabling
students to explore different strategies to improve their projects continuously.

During the implementation phase, students execute their projects with ongoing feedback. The use of
games and websites allows for immediate adjustments, making this stage dynamic and responsive.
Finally, in the evaluation phase, students measure their results, present outcomes, and reflect on
their work. This reinforces the learning process, helping solidify their understanding and fostering a
sense of accomplishment.
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Figure 2. Chaoxiang Interface

Chaoxiang is a Chinese online learning platform offering courseware, videos, audio, group tasks, tests,
and attendance tracking. Figure 2 is the interface of Chaoxiang website. Students scan the code to
access the learning interface. or student ID login. The solfeggio course includes videos, text,
discussions, and assignments.

Dancing line is a rhythm-based mobile game where players control a line that moves forward,
navigating obstacles and twists in sync with music. Players tap the screen to change the line’s
direction, avoiding obstacles while staying in rhythm with the music. The game helps improve
students' musical abilities by training their sense of rhythm and timing. Figure 3 shows the login and
gameplay screenshots.

1 I
......... Oprestien
Figure 3. Screenshots from the Dancing Line Game Figure 4. Screenshots from Rhythm Master Game

Rhythm master game is a rhythm-based music game where players tap, swipe, or hold the screen in
time with the notes that appear. The notes and actions are closely aligned with the music's rhythm,
requiring precise timing. The game features various songs in different genres, helping players
improve their reaction speed and sense of rhythm. This game effectively trains students' musical
rhythm skills. Figure 4 shows the login and gameplay screenshots.

RESEARCH METHODS
3.1. Participants

This study has two phases. The first phase develops GBL+FC model for solfeggio course. The second
phase is a quasi-experimental study comparing an experimental group (GBL+FC) with a control
group (traditional teaching). The participants in the two phases of the study are as follows:

Phase 1: Five experts with at least five years of experience in relevant fields. Their expertise
encompassed sight-singing and ear training, musicology, music education, vocal performance, and
pedagogy. These experts were selected for their specialized knowledge, which provided crucial
insights into the study design and implementation.
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Phase 2: The participants were ninety first-year, aged 19-22 music education students (45 male, 45
female) from Guilin Normal College, China. These students were randomly selected using whole
cluster random sampling, with two classes of students chosen for the study. The participants were
randomly divided into two groups: the experimental group, which received instruction using the
gamified flipped classroom model, and the control group, which was taught using traditional teaching
methods. Each group consisted of 45 students.

3.2. Research Procedures

The study was conducted over eight weeks, with two lessons per week. The experimental group

followed GBL+FC model, while the control group followed traditional classroom instruction as figure
5.

Experimental group+’ Control group- «
Week-1¢ games based in flipped classroom« traditional classroom«
| Understanding outline, and-demonstration by instructor< |
| Complete-pre-testing - < |
s ™\
( Preview, waich videos, complete task+ Preview«’ j—Before -Class¢
Week: <
2-7¢ . ;

discuss, braistorm < Teacher-centered approach with students \

/ ici illse

Peer collaboration, game (Dancing Line and practicing skills
o In-Class:
Rhythm Master), <
Roundiable discussions, feedback, I Note, discuss, answer question:' | /
N\
Homework on Chagxing, evaluate:! Homework, evaluate« 7~ After-class¢’
A
s e
Week-8¢< Post-test, Satisfaction and engagement:
.

Figure 5: Experimental Process Design

In the experimental group (Weeks 1-7), students preview materials on Chaoxiang before class. For
example, they watch short videos explaining key concepts, complete task cards designed by the
teacher to clarify learning goals. During class, they solve problems, participate in discussions,
brainstorm, collaborate to complete game challenges like Dancing Line and Rhythm Master, engage
in roundtable discussions, complete level-based challenges, and compete for points. After class, they
create videos to showcase their learning, do extended reading, and complete homework. They
receive instant feedback on Chaoxiang and detailed comments from the teacher

In the control group (Weeks 1-7), students preview materials before class. During class, they practice
skills, ask questions, and receive feedback from the teacher. After class, they complete homework
and receive evaluations from the teacher.

In Week 8, both groups take post-tests and complete satisfaction surveys to assess learning outcome

Figure 6: Game-based Flipped Classroom in Action
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Figure 6 illustrates the GBL+FC model process. Students preview the video lecture via Chaoxing
before class. During class, teachers and students engage in teaching and learning activities. Students
participate in games. After class, they take part in assessments.

3.3. Instruments

In the first phase, the assessment tool developed by Fidan and Tuncel (2019) was used to validate
GBL+FC model. Experts evaluated the model quantitatively using a five-point Likert scale, with
qualitative comments thematically analyzed. The teacher survey focused on their attitudes towards
using GBL+FC model in solfeggio, how to implement it, and other related details. The interview
included five open-ended questions, and the answers were organized for analysis.

After completing the questionnaires and interviews for both students and teachers, five experts were
invited to assess the validity of the instruments in an objective, thorough, and impartial manner.

Solfeggio test was based on the standardized test paper commonly used in the school.

Table 1. Pre-test and Post-test Reliability (KR-20 Values)

Aspect (Question) Pre-test KR-20 Value [Post-test KR-20 Value
Dictation (Tone) (1-5) 0.84 0.85
Dictation (Chord) (6-10) 0.82 0.83
Dictation (melody) (10-15) 0.83 0.81
Dictation (rhythm) (16) 0.83 0.83
Read music and solfeggio (17) (0.83 0.82
Total questions 0.72 0.76

Table 1 shows the KR-20 values for the pre-test and post-test across various aspects: dictation (tone),
dictation (chord), dictation (melody), dictation (rhythm), and music reading and solfeggio, as well as
the total KR-20 values for all questions. The KR-20 values for the pre-test and post-test are generally
high, indicating good reliability. For example, the values for dictation (tone) were 0.84 in the pre-test
and 0.85 in the post-test, while the values for dictation (melody) slightly decreased from 0.83 to 0.81.
Overall, the total KR-20 values increased from 0.72 in the pre-test to 0.76 in the post-test, suggesting
improved reliability of the test after the intervention.

For the second phase, two groups of students participated in the experiment and were assessed using
three tests: the post-test of performance, the engagement questionnaire, and the satisfaction
questionnaire. The purpose of the evaluation was explained to ensure objective and truthful
responses.

The engagement questionnaire was adapted from Dixson's "Online Student Engagement Scale
(OSE)" to assess participation in music courses, covering the components of behavioral, cognitive,
emotional, and active learning engagement.

Table 2. Questionnaire Reliability of Engagement

Dimensions (question) Cronbach’s Alpha
Behavioral engagement (1-4) [0.95

cognitive engagement (5-8)  [0.93

emotional engagement (9-14) [0.93

Active engagement (15-20)  (0.93

|Total questions | 0.93 |

Table 2 shows the Cronbach's Alpha values for different dimensions of engagement: 0.95 for
behavioral engagement, 0.93 for cognitive engagement, 0.93 for emotional engagement, 0.93 for
active engagement, and 0.93 for the total questions, indicating high reliability of the questionnaire.
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The satisfaction measurement in this study is based on an adapted scale from Eom, Wen, & Ashill
[27], and includes three dimensions: course content, teaching methods, and communication and
feedback.

Table 3. Questionnaire Reliability of Satisfaction

Dimensions(question) Cronbach’s
Alpha

Course content (1-3) 0.93

Teaching methods (4-7) 0.94

Communication and | 0.95

feedback (8-10)

Total questions 0.94

Table 3 shows the Cronbach's Alpha values for different dimensions of satisfaction: 0.93 for course
content, 0.94 for teaching methods, 0.95 for communication and feedback, and 0.94 for the total
questions. These values indicate that the questionnaire is highly reliable in measuring satisfaction
across these dimensions. In a word the self-assessment and questionnaire used by the students were
validated to be both effective and reliable. During the experiment, students were required to
complete pre-tests and post-tests under the guidance of the researcher. The tests were provided in
paper format, and students were asked to complete them within a designated time frame.

3.4. Data Analysis

Data analysis was conducted using MANOVA to compare the pre- and post-test data of the two
groups, aiming to determine whether GBL+FC model significantly improved student performance,
engagement, and satisfaction.

Implementation of the model Experiment

Experimental group Control group

MANOVA

Figure 7. Test Arrangement
RESULTS

4.1. Does the use of game-based flipped classroom (GBL+FC) model, compared to the traditional
teaching model, have a significant effect on enhancing solfeggio performance?

The pre-test and post-test focused on five indicators of students’ performance, with four questions
for each indicator. Therefore, each group had 20 questions in total, with each question worth 5 points,
for a total of 100 points.

The experiment was conducted in the electronic classroom, and the teaching plan was validated. The
results of the experiment are presented here.

Table 4. Normal Distribution of Pre-test Scores

Shapiro-Wilk Df [Sig.
Group Statistic
Pre-test (Control group 0.97 45 10.395
Experimental group [0.96 45 (0.192
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The Shapiro-Wilk test results for the pre-test scores of both the control and experimental groups
show that the data are normally distributed. For the control group, the test statistic was 0.97 with a
significance value of 0.395, while for the experimental group, the test statistic was 0.96 with a
significance value of 0.192. Both p-values are greater than 0.05, which confirms that the pre-test
scores of both groups follow a normal distribution. This normality allows for the use of parametric
tests in further analyses, ensuring that the statistical methods applied to evaluate the effectiveness
of the GBL+FC model on student performance are appropriate.

Table 5. Pre-test Results: Control Group and Experimental Group

IVin [X Sig. S Levine’s Test |t df
F Sig.

C |45 (63.94 |0.099 |10.29 |0.53 |0.469 -1.31 |65

45167.35 |- 11.09 |- - - -

Table 5 shows the pre-test results for both the control group (C) and the experimental group (E). The
control group had a mean score of 63.94 with a standard deviation of 10.29, while the experimental
group had a mean score of 67.35 with a standard deviation of 11.09. Levene’s test for equality of
variances gave a value of 0.53 with a p-value of 0.469, indicating that the variances of the two groups
are equal. The t-test showed a t-value of -1.31 and a p-value of 0.099, meaning there is no significant
difference between the two groups’ pre-test scores. Additionally, the Shapiro-Wilk test confirmed
that both groups’ scores are normally distributed, with p-values of 0.395 for the control group and
0.192 for the experimental group, both greater than 0.05. This confirms that both groups have similar
pre-test scores, with equal variances and normal distribution, ensuring the validity of further
comparisons and the reliability of the study's results.

Table 6. Post-test Results: Control Group and Experimental Group

Grou N Mean Si Standard Shapiro-WilkShapiro- |Levene’s |[Levene’s |t- df

P (X) [>'® |Deviation (SD) [Statistic Wilk Sig. [Test (F) |[TestSig. [value
EC")““OI Grouplysis5.20 0.000[9.80 0.965 0.312 0.47 0.495 -4.85 |88
Experimental |, 5l,6 551 g 69 0.972 0.421 - - -
Group (E)

The post-test results show a clear difference between the control group and the experimental group
in table 6. The control group achieved a mean score of 65.20 with a standard deviation of 9.80, while
the experimental group, which used the GBL+FC model, scored significantly higher with a mean of
79.53 and a standard deviation of 8.60. This indicates that the experimental group performed much
better in the post-test compared to the control group. Statistical analyses confirm the significance of
these results. The Shapiro-Wilk test confirmed normal distribution for both groups (p > 0.05), and
Levene’s test showed equal variances (p = 0.495). An independent t-test revealed a statistically
significant difference between the two groups (t = -4.85, p = 0.000), highlighting the effectiveness of
the GBL+FC model in improving learning outcomes.

Table 7. Independent Samples T-Test for Post-test Scores

Group
. — Post-test
—-— Pre-test

Mean (X)

Post-test Pre-test
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This chart shows the comparison of pre-test and post-test scores between the control group and the
experimental group. The x-axis represents the pre-test and post-test stages, while the y-axis shows
the mean scores. The experimental group, which used the GBL+FC model, showed a significant
increase in scores, reaching about 79.53 in the post-test, while the control group, using traditional
teaching methods, showed little improvement, with a post-test score of 65.20. Both groups had
similar scores in the pre-test, with the experimental group higher. The large improvement in the
experimental group’s post-test scores highlights the effectiveness of the GBL+FC model.

4.2. Does the use of GBL+FC model compared to the traditional teaching model, have a significant
effect on enhancing student engagement in solfeggio?

Table 8. Independent Samples T-Test for Engagement Score

Engagement Dimension|GroupMean (X)|Sig. (Std. Deviation (SD)|t-test

Behavioral CG 15.00 0.000(1.750 -15.12
EG 19.50 - 0.950 -

Emotional CG 14.20 0.000(1.400 -22.34
EG 19.80 - 0.900 -

Cognitive CG 15.10 0.000(1.600 -18.76
EG 20.20 - 0.850 -

Active CG 15.30 0.000(1.550 -17.45
EG 20.00 - 0.920 -

Table 8 shows the mean engagement scores for the control group (CG) and the experimental group
(EG) across four dimensions: behavioral, emotional, cognitive, and active engagement. In all
dimensions, the EG scored significantly higher than the CG. For example, in behavioral engagement,
the EG scored 19.50, while the CG scored 15.00. Similarly, in emotional engagement, the EG scored
19.80, compared to the CG’s 14.20. These higher scores indicate that the GBL+FC model improved
student engagement.

The t-test results confirm that the differences between the EG and CG are statistically significant. For
behavioral engagement, t = -15.12, p = 0.000. For emotional engagement, t = -22.34, p = 0.000. For
cognitive engagement, t =-18.76, p = 0.000. For active engagement, t =-17.45, p = 0.000. All p-values
are less than 0.001, showing strong evidence that the GBL+FC model significantly enhances student
engagement in all dimensions.

4.3. Do the students who learn with GBL+FC model show higher student satisfaction than
those who learn with the traditional teaching method in solfeggio?

Table 9. Students Perceptions of the Gamified Flipped Classroom Model: Strengths, Challenges, and

Suggestions for Improvement
No. | Perceptions and Suggestions Related Area/Explanation Frequency of
mention
Course Design
1 The course design is innovative | The course design introduces innovative and | 12
and engaging interactive elements, capturing students'
interest.
2 Effectiveness of wusing game | Game elements increase student engagement | 10
elements (Games: Dancing Line | and enhance learning motivation.
and Rhythm Master)
3 Design of student collaboration | Group work and discussions enhance | 9
and interaction understanding and problem-solving abilities.
4 Self-directed  learning  and | Independent and flexible self-directed learning | 8
feedback mechanisms promotes personal growth and learning
progress
Skill Development
5 Development of communication | Students improved communication and | 8
and collaboration skills collaboration skills through group work.
6 Development of critical thinking | The course encourages critical thinking and | 6
and writing skills enhances writing and expression abilities.
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7 Convenience of Use The platform is user-friendly, and game tools
enhance interaction and engagement.
8 Convenience of using the online | The online platform is functional and convenient
platform (Chaoxing) for students to use for supplementary learning
and resource searching.
9 Ease of using gamified elements | The game-based tools are easy to use, enhancing

student interaction and making learning more
engaging.

Expectations for the Teaching Model

skill training

10 | Desire for more flexible course | Students would like the course schedule to be
structure and pace more flexible, with a pace that isn't too fast or
slow.
11 | Desire for more interactive and | Students expect more in-class interaction and
practical opportunities hands-on opportunities to reinforce learning.
12 | Suggestions for Improvement Enhance game variety, improve platform
stability, and provide more post-class tutoring
and skill training for better learning.
13 | Increase variety of game | More diverse game content could increase the
elements course's appeal and challenge.
14 | Improve platform stability and | The online platform's stability and interactive
functionality features need improvement to enhance the
learning experience.
15 | Increase post-class tutoring and | Students hope for more post-class tutoring and

skill development opportunities to solidify their

learning.

Table 9 shows students' positive response to the GBL+FC model. They found the course design
engaging and appreciated the use of game elements, which increased motivation. Collaboration was
praised, as group work helped students understand the material. The course was effective in
developing skills like singing, music theory, and collaboration.

Students found the Chaoxing platform easy to use but suggested it could be more interactive and
stable. The gamified tools were well-received for making learning more fun. Looking ahead, students
wanted more flexibility in pacing, more in-class interaction, and a greater variety of game elements.
They also suggested improving platform stability and offering more post-class support.

In conclusion, students were generally satisfied with the model but identified areas for improvement.

Table 10. Table X. Independent Samples T-Test of satisfaction

Group Mean (X)|Sig. |Std. Deviation (SD)|T
Control Group 43.49  |0.0006.51 -16.87
Experimental Group|65.11 |- 5.61 -

The independent samples t-test (Table 10) revealed a significant difference in engagement scores
between the control group (M =43.49, SD = 6.51) and the experimental group (M = 65.11, SD =5.61),
with t = -16.87, p = 0.000. This indicates that the experimental group, which utilized the GBL+FC
model, achieved significantly higher engagement scores compared to the control group,
demonstrating the effectiveness of the GBL+FC model in enhancing student engagement.

Table 11. Qualitative Results of the Students, Teachers, and Experts Experience with GBL+FC model

Category Finding Data Sources
Perception of the | Students have a positive perception | "The game-based learning helped me stay
Model of GBL+FC model's ability to | engaged and the flipped classroom allowed me

enhance learning engagement.
Teachers found GBL+FC model
effective in motivating students and
improving participation.

Students reported increased
behavioral, emotional, and cognitive
engagement through gamification.

to study at my own pace" (S1, Student 25).

"l noticed higher participation in class, and
students seemed more focused and motivated
during the games" (T1, Teacher 3).

"The rhythm games helped me improve my
timing and focus. [ was more engaged than in
traditional lessons" (S2, Student 12).

Engagement in
Game-Based
Activities
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Teachers observed greater | "The games encouraged students to collaborate
enthusiasm and interaction among | more, and they seemed to enjoy the learning
students during game-based | process more" (T2, Teacher 2).

activities.
Student Students expressed higher | "I prefer this method. The games made the
Satisfaction satisfaction with GBL+FC model | lessons more interesting and less stressful” (S3,
compared to traditional teaching. Student 45).

Experts highlighted that GBL+FC | "The students were able to learn at their own
fostered a more flexible and | pace and engage more with the materials,
personalized learning experience. which increased their overall satisfaction” (E1,
Expert 3).

Notes: S refers to Students (90 total), with identifiers like S1, S2, etc. T refers to Teachers (5 total),
with identifiers like T1, T2, etc. E refers to Experts (5 total), marked as E1, E2, etc.

It summarized the qualitative feedback from 90 students, 5 teachers, and 5 experts regarding GBL+FC
model in solfeggio course in table 11. The data is categorized into three areas: Perception of the
model: Students appreciated the flexibility and engagement provided by GBL+FC model. Teachers
noted increased participation, and experts highlighted the model’s effectiveness in fostering a
personalized learning experience. Engagement in game-based activities: Students reported higher
levels of engagement across behavioral, emotional, and cognitive dimensions, with many
appreciating the rhythm-based games. Teachers observed more enthusiasm and collaboration in
class, while experts confirmed the positive impact on student interaction. Student satisfaction:
Students expressed higher satisfaction with GBL+FC compared to traditional methods, finding the
lessons more enjoyable. Teachers noted a more positive attitude from students, and experts affirmed
the model’s role in improving overall satisfaction by promoting active participation and self-paced
learning.

The findings suggest that GBL+FC effectively enhances student engagement, performance, and
satisfaction in solfeggio course.

5. DISCUSSION
5.1. Impact of GBL+FC model on Solfeggio Performance

This study highlights the significant effectiveness of game-based flipped classroom (GBL+FC) model
in enhancing student performance in the solfeggio. The findings align with Lumbantoruan’s [1]
research, which emphasized that active engagement through game-based methods fosters higher
metacognitive awareness and improved academic outcomes. GBL+FC model successfully increases
student engagement by integrating collaborative and game-based elements, such as discussions,
brainstorm, collaborate to complete game challenges sessions for creative musical exercises, making
the learning process more enjoyable and motivating. These features, combined with the flexibility of
flipped learning, allow students to review and master course materials at their own pace, which is
particularly beneficial in solfeggio.

The experimental group’s significantly higher post-test scores compared to the control group provide
strong evidence of the model’s effectiveness in improving learning outcomes. The statistical analyses,
including the Shapiro-Wilk test for normality and Levene’s test for equality of variances, confirmed
the validity of the results. The independent t-test further demonstrated a statistically significant
difference between the two groups (t = -3.45, p = 0.001), underscoring the positive impact of the
GBL+FC model. Additionally, the incorporation of active learning strategies, such as collaboration
and problem-solving, creates a supportive and interactive learning environment, further reinforcing
the benefits of the GBL+FC approach.

In conclusion, GBL+FC model not only enhances student engagement but also significantly improves
academic performance in solfeggio. These results suggest that the integration of game-based learning
and flipped classroom strategies can be a powerful tool for educators aiming to create more effective
and engaging learning experiences, particularly in challenging subjects. Future research could
explore the long-term effects of this model and its applicability across other disciplines.
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5.2. GBL+FC model Enhances Student Engagement in Solfeggio

The results from the engagement scale demonstrate that the GBL+FC model significantly enhances
student engagement across all four dimensions: behavioral, emotional, cognitive, and active
engagement. These findings align with Salafiyah and Kevin's [2] research, which highlights the
importance of students’ attitudes in adopting innovative learning approaches. The experimental
group scored significantly higher than the control group in all dimensions, with behavioral
engagement (EG: 19.50 vs. CG: 15.00), emotional engagement (EG: 19.80 vs. CG: 14.20), cognitive
engagement (EG: 20.20 vs. CG: 15.10), and active engagement (EG: 20.00 vs. CG: 15.30). The t-test
results (p < 0.001 for all dimensions) confirm the statistical significance of these differences.

The GBL+FC model’s interactive and motivating design fosters greater participation and emotional
investment, encouraging students to connect with the content on a deeper level. These findings are
consistent with prior studies [9], which emphasize the positive relationship between engagement
and improved learning outcomes. In conclusion, the GBL+FC model effectively creates a dynamic and
engaging learning environment, supporting both academic success and emotional connection to the
subject matter.

5.3. The Impact of GBL+FC model on Student Satisfaction in Solfeggio

The findings from both quantitative and qualitative data highlight the effectiveness of the GBL+FC
model in enhancing student engagement, performance, and satisfaction in the solfeggio course.
Students expressed positive perceptions of the model, particularly appreciating its innovative and
engaging course design, which incorporated game elements like Dancing Line and Rhythm Master to
increase motivation and interaction. As one student noted, "The game-based learning helped me stay
engaged, and the flipped classroom allowed me to study at my own pace" (S1, Student 25). Teachers
also observed higher participation and enthusiasm, with one stating, "I noticed higher participation
in class, and students seemed more focused and motivated during the games" (T1, Teacher 3). These
observations align with Salafiyah and Kevin’s [2] findings, which emphasize the importance of
student attitudes in adopting innovative learning approaches.

Quantitative results further support these qualitative insights. The experimental group achieved
significantly higher engagement scores (M = 65.11, SD = 5.61) compared to the control group (M =
43.49, SD = 6.51), with t = -16.87, p = 0.000 (Table 10). This demonstrates the GBL+FC model’s
effectiveness in fostering behavioral, emotional, and cognitive engagement. Students also reported
improved collaboration and critical thinking skills, with group work and gamified activities
enhancing their understanding and problem-solving abilities. For example, one student shared, "The
rhythm games helped me improve my timing and focus. I was more engaged than in traditional
lessons” (S2, Student 12).

Despite these successes, students identified areas for improvement, such as the need for more
flexible pacing, increased variety in game elements, and enhanced platform stability. Suggestions like
"more post-class tutoring and skill training” (Table 9) indicate opportunities to further refine the
model. Experts echoed these sentiments, emphasizing the importance of a personalized and flexible
learning experience, as one expert noted, "The students were able to learn at their own pace and
engage more with the materials, which increased their overall satisfaction" (E1, Expert 3).

In conclusion, the GBL+FC model effectively creates a dynamic and engaging learning environment
that enhances student engagement, performance, and satisfaction. While students and educators
alike praised its innovative design and motivational impact, addressing areas for improvement, such
as platform functionality and post-class support, could further optimize its effectiveness. These
findings underscore the potential of the GBL+FC model as a transformative approach in solfeggio
education and beyond.

CONCLUSION

This study demonstrates the significant impact of the game-based flipped classroom (GBL+FC) model
on student performance, engagement, and satisfaction in the solfeggio course. The experimental
group, which utilized the GBL+FC model, achieved significantly higher post-test scores and
engagement levels compared to the control group, highlighting the model’s effectiveness in
enhancing learning outcomes. The integration of collaborative and game-based elements, such as
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rhythm games (Dancing Line and Rhythm Master), group discussions, and brainstorming sessions,
fostered a dynamic and interactive learning environment. These activities not only increased student
motivation but also promoted deeper cognitive and emotional engagement, as evidenced by the
higher scores across behavioral, emotional, cognitive, and active engagement dimensions (p < 0.001).
Furthermore, students and teachers expressed high satisfaction with the model, praising its
flexibility, innovative design, and ability to make learning more enjoyable and effective.

However, the study also identified areas for improvement. Students suggested the need for more
flexible pacing, a greater variety of game elements, and enhanced platform stability to further
optimize the learning experience. Additionally, the provision of more post-class tutoring and skill
training was recommended to reinforce learning outcomes. These insights highlight the importance
of continuous refinement and adaptation of the GBL+FC model to meet diverse student needs and
ensure its long-term effectiveness.

6.1. Significance of the Study

This study holds significant value for both educational theory and practice, particularly in the field of
solfeggio and music education. By integrating game-based learning (GBL) with the flipped classroom
(FC) model, this research addresses the growing need for innovative teaching strategies that enhance
student engagement, performance, and satisfaction. The findings demonstrate that the GBL+FC
model not only improves academic outcomes but also fosters deeper behavioral, emotional, and
cognitive engagement, aligning with contemporary educational goals of creating student-centered
and interactive learning environments.

For educators, this study provides a practical framework for implementing the GBL+FC model,
offering evidence-based insights into its effectiveness. The use of gamified elements, such as Dancing
Line and Rhythm Master, along with collaborative activities like group discussions and
brainstorming, highlights how technology and active learning can be combined to make complex
subjects like solfeggio more accessible and enjoyable. Additionally, the study underscores the
importance of flexible, self-paced learning, which is increasingly relevant in today’s diverse
educational landscape.

For researchers, this study contributes to the growing body of literature on gamification and flipped
learning, particularly in music education. It validates the effectiveness of combining these
approaches and identifies areas for further exploration, such as the integration of advanced
technologies like virtual reality (VR) and artificial intelligence (Al). By addressing both the strengths
and limitations of the GBL+FC model, this research paves the way for future studies to refine and
expand its application across disciplines.

Ultimately, this study has the potential to influence educational practices by demonstrating how
innovative, technology-enhanced models like GBL+FC can transform traditional teaching methods,
making learning more engaging, effective, and adaptable to the needs of modern students.

6.2. Limitations and Future Research

This study has several limitations. First, the sample size was limited to a single institution, which
may affect the generalizability of the findings. Second, the study focused on short-term outcomes;
longitudinal research is needed to assess the long-term impact of the GBL+FC model. Third, while
qualitative feedback provided valuable insights, a more structured approach to data collection could
deepen understanding.

Future research should explore the integration of emerging technologies, such as virtual reality (VR)
and artificial intelligence (Al), to enhance the GBL+FC experience. Additionally, investigating the
model’s effectiveness in other disciplines could broaden its applicability. Addressing these
limitations and exploring new innovations will be crucial for maximizing the model’s impact and
advancing its adoption in education.
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APPENDIX A. TEST PAPER

Standard Test Paper for Solfeggio
Applicable to first-year students
Student ID Name

—. Listening Comprehension Multiple Choice Questions. Based on the content played, choose the
correct answers as required. Each question will be played three times in a row.

s WrE LR, ARIERRR AR, 1 EORIERE N IR R 5. RN ISR I =i

1. The audio clip is ()
B &2
A B c D
9 O 1 O 1 I o ) 1 lhd\ '
e = = — % i
)
2.The audio clip is ()
R TR & 2H 2
. A B c D
=0 . .
& 3
3.The audio clip is )
HwirEpE )
A.Natural minor scale H 2R /)NJA& W
B. Harmonic minor scale #1755 /N & B
C.Melodic minor scale Jeft /N
D. The harmonic major scale F17 K&
4.The audio clip is )

I ER 2 )
A.Quotient mode F 12X
B. Uterine mode & 1=,
C.Signature mode {1z
D. Feather mode i =

5.The following statement is true about the four harmonic intervals played ( )
RPN FEE, N U L

A.The first and second sounds have the same number

B NS A E

B.and the third and fourth sounds have the same number

S5 = AN DA AU )

C.The first and third sound have the same number
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BN =S HUE
D. The second and fourth sounds are the same
BB ANAIES DU A F]

6.The nature of the four harmonic intervals played in sequence is the same as the number of
tones in the answer to question 5 D ()

AR B DY AR PR 55 R 10 1 S R S B D 5 KA (R 12
A1 b.2 C.3 D4

7. The chord played is ¢ )
FEIBRF 5% 72

” A B C D

o |
&
i
ol

8. The properties of chords are )
AL 5T 2
M6 B.m6 C.d D.Mm7

9. The melody that plays is )
TR e 2

10. The two melodies that play are ¢

REFRIBI P BUERE, N BIBEA IER 0 /&

A.Exactly the same5¢ 4= [F]

B.Rhythm slightly different 1522 0%H A [F

C.The pitch is slightly different 3% = 1% A [

D. There are differences in pitch and rhythm# = A1 75 2254 A [H

11.What is not true about the four bars of melody played in sequence )
R MIAETEHT P BRL T e, T2 UiEA L2

The first bar is exactly the same 5 —/Ni584 R —Ff

B. the second bar has the same rhythm 5 —/N {5525 —#f
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The third bar has a resting rhythm 25 = /N7 R LT 22

D. the fourth bar has exactly the same pitch 58 JU/N {5 & = 58 4 —F

—. Dictation F 5§

13. Melody Jeft

14. Melody Jeft

15. Melody Jeft

16.Rhythm 2

17. Read and sing the melody FLIE jief

APPENDIX 2. ENGAGEMENT QUESTIONNAIRE
Dear Student:

Hello! Thank you very much for taking the time out of your busy schedule to fill out this
questionnaire, which is a purely academic questionnaire to understand the basic situation of music
education students’ engagement to solfeggio course. The 5-point Likert scale will range from 1=
strongly agree, 2= agree, 3= undecided, 4= disagree, and 5= strongly disagree. This questionnaire is
answered anonymously, and the answers you fill in will not be disclosed to any individuals and
enterprises other than yourself, your answers are only for academic research analysis, please answer
according to your actual situation. Thank you for your cooperation.

Section 1 Personal information of respondents
Your gender: L] Male [] Female
Your age: [118-20 [J 21-22

Section 2 Engagement for University Music Education Student There was a closed answer
questionnaire using Likert tables. Each answer corresponds to an order of 1-5. Participants
responded with varying levels of approval depending on their situation. 5=, 4=, 3=undecided,
2=disagree, 1=strongly disagree.

N | Variables Levels
o
Questions stron | agr | undeci | disag | strongl
gly ee ded ree y
agree disagre
e
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Behavioral engagement 5 4 3 2 1
1 | Are you actively involved in classroom activities and
assignments in educational technology learning?

2 Do your complete assignments and assignments on time?
3 | Are you actively involved in group projects or
collaborative activities?

4 | Do you ask questions or ask for help?

Degree of cognitive engagement.

5 | Areyou actively thinking and deeply understanding what
you are learning?

6 |. Do you proactively ask questions, seek more
information, and deepen your understanding of what
you're learning?

7 | Are you able to link different concepts or information
together for analysis and synthesis?

8 | Are you able to solve problems and apply knowledge
independently?

The degree of emotional engagement.

Are you interested and actively involved in educational
technology learning?

Do you maintain a positive attitude despite setbacks or
difficulties in your learning process?

Do you feel motivated and confident during the learning
process?

Are you willing to share your thoughts and emotions and
interact with other students during your studies?
engagement in active learning

Are you interested and actively involved in educational
technology learning?

Do you maintain a positive attitude despite setbacks or
difficulties in your learning process?

Do you feel motivated and confident during the learning
process?

Are you willing to share your thoughts and emotions and
interact with other students during your studies?

APPENDIX 3 SATISFACTION QUESTIONNAIRE

NeJ

N RR RO R

A R(UT R R|W R

Dear Student

Hello! Thank you very much for taking the time out of your busy schedule to fill out this
questionnaire, which is a purely academic questionnaire to understand the basic situation of music
education students’ satisfaction to solfeggio course. The 5-point Likert scale will range from 1= very
dissatisfied, 2= dissatisfied, 3=neutral, 4= satisfied, and 5= very satisfied. This questionnaire is
answered anonymously, and the answers you fill in will not be disclosed to any individuals and
enterprises other than yourself, your answers are only for academic research analysis, please answer
according to your actual situation. Thank you for your cooperation.

Section 1 Personal information of respondents
Your gender: [] Male [] Female
Your age: [118-20 [ 21-22

Section 2 Engagement for University Music Education Students

No. Variables LEVELS
very very
dissatisfie | dissatisfie | neutr | satisfie | satisfie
Questions d d al d d
1 2 3 4 5
Course Content (1-3)
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What is your overall satisfaction

1 with this course?

Did the content of this course

2 help you?
What is the difficulty level of this

3 course?

Teaching

Methods (4-7)

Is the teacher able to deliver the

4 course content clearly?
Is the course material easy to

5 access and understand?

Are the assignments and quizzes
6 in this course challenging?

Do you think the teaching
methods and materials of this
7 course are diverse?
Communicatio
n and
Feedback (8-
10)
Do you think the course schedule
and time allocation are

8 reasonable?

Does the teacher respond to your

questions and feedback in a
9 timely manner?
Is the course adequately

10 resourced and supported?
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